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About the Convention on Wetlands
The Convention on Wetlands (Ramsar, Iran, 1971) is an 
intergovernmental treaty whose mission is “the conservation and 
wise use of all wetlands through local, regional and national actions 
and international cooperation, as a contribution towards achieving 
sustainable development throughout the world”. As of June 2007, 155 
nations have joined the Convention as Contracting Parties, and more 
than 1700 wetlands around the world, covering over 151 million 
hectares, have been designated for inclusion in the Ramsar List of 
Wetlands of International Importance.
What are wetlands?
As defined by the Convention, wetlands include a wide variety of 
habitats such as marshes, peatlands, floodplains, rivers and lakes, 
and coastal areas such as saltmarshes, mangroves, and seagrass beds, 
but also coral reefs and other marine areas no deeper than six metres 
at low tide, as well as human-made wetlands such as waste-water 
treatment ponds and reservoirs. 
About this series of handbooks 
This series has been prepared by the Secretariat of the Convention 
following the 7th, 8th and 9th meetings of the Conference of the 
Contracting Parties (COP7, COP8, and COP9) held, respectively, in 
San José, Costa Rica, in May 1999, Valencia, Spain, in November 2002, 
and Kampala, Uganda, in November 2005. The guidelines on various 
matters adopted by the Parties at those and earlier COPs have been 
prepared as a series of handbooks to assist those with an interest in, 
or directly involved with, implementation of the Convention at the 
international, regional, national, subnational or local levels. Each 
handbook brings together, subject by subject, the various relevant 
guidances adopted by Parties, supplemented by additional material 
from COP information papers, case studies and other relevant 
publications so as to illustrate key aspects of the guidelines. The 
handbooks are available in the three working languages of the 
Convention (English, French, and Spanish). 
The table on the inside back cover lists the full scope of the subjects 
covered by this handbook series at present. Additional handbooks 
will be prepared to include any further guidance adopted by 
future  meetings of the Conference of the Contracting Parties. The 
Ramsar Convention promotes an integrated package of actions to 
ensure the conservation and wise use of wetlands. In recognition of 
these integrated approaches, the reader will find that within each 
handbook there are numerous cross-references to others in the series. 
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This 3rd edition of the Ramsar handbooks replaces the series published in May 2004. It 
includes relevant guidance adopted by several meetings of the Conference of the Parties, 
in particular COP7 (1999), COP8 (2002), and COP9 (2005), as well as selected background 
documents presented at these COPs. 
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Foreword
The Ramsar Convention on Wetlands has from the start recognized the importance of national 
wetland inventories as a key tool for informing policies and other actions to achieve the 
conservation and wise use of wetlands. As early as the 1st meeting of the Conference of the 
Contracting Parties (COP1, Cagliari, 1980), Parties were convinced that national wetland policies 
should be based on a nationwide inventory of wetlands and of their resources (Recommendation 
1.5). This recognition of the value of national wetland inventories has been regularly reiterated 
by subsequent COPs, including in the Annex to Recommendation 2.3 (COP2, Groningen, 1984), 
Recommendation 4.6 (COP4, Montreux, 1990), Resolution 5.3 (COP5, Kushiro, 1993), and 
Resolution VI.12 (COP6, Brisbane, 1996).
The Convention has recognized that national wetland inventories, as well as being an essential 
basis for the formulation of national wetland policy, are also important for inter alia identifying 
sites suitable for inclusion in the List of Wetlands of International Importance (the Ramsar List), 
for quantifying the global wetland resource as the basis for assessment of its status and trends, for 
identifying wetlands suitable for restoration, and for risk and vulnerability assessments.
In 1998, in response to Action 6.1.3 of the Convention’s Strategic Plan 1997-2002, Wetlands 
International and the Environmental Research Institute of the Supervising Scientist, Australia, 
undertook for the Ramsar Convention a Global Review of Wetland Resources and Priorities for Wetland 
Inventory (GRoWI) project. This reviewed the extent and status of national wetland inventories. 
The findings of this analysis were presented to a Technical Session of COP7 in San José in 1999 and 
are summarised in a COP7 Background Paper (Ramsar COP7 DOC. 19.3) available on http://www.
ramsar.org/cop7/cop7_doc_19.3_e.htm and as an Additional Appendix to this Handbook. The full 
set of global and regional GRoWI reports are available for download in Word format from http://
www.wetlands.org/RSIS/WKBASE/GRoWI/welcome.html.  
The GRoWI review reported that only 7% of countries had adequate or comprehensive national 
wetland inventories, and 25% of countries appeared to have no national baseline inventory 
information at all on their wetlands upon which to base their implementation of wise use under the 
Convention.  The GRoWI report’s recommendations, incorporated in Resolution VII.20 on Priorities 
for wetland inventory included: meeting the urgent need for improving inventory coverage; using a 
standard core data set to permit comparability; ensuring that each inventory has a clear statement 
of purpose and range of information collected; improving development and dissemination of 
models for globally-applicable wetland inventory; developing accessible repositories for existing 
inventories; creating an accessible standard metadata record for each inventory, and for the GRoWI 
work to be regularly updated.
To provide the further guidance to Contracting Parties on inventory methodologies called for 
in Resolution VII.20, the Convention’s Scientific and Technical Review Panel (STRP) prepared A 
Framework for Wetland Inventory for COP8, which was adopted as the Annex to Resolution VIII.6 
and forms the main part of this Handbook. The framework provides guidance for planning and 
designing an appropriate wetland inventory, recognizing that the actual inventory approach 
adopted will depend on its purpose and objectives, as well as the capacity and resourcing for 
undertaking the inventory.  Appendices to the Framework provide further information on a 
number of standardised inventory methods which have been successfully applied in different 
parts of the world, additional guidance on determining appropriate use of remotely sensed data in 
inventory, information on a range of different wetland classifications which have been applied to 
wetland inventory, and a summary of a recommended standard metadata record for documenting 
wetland inventories.
Contracting Parties at COP8 requested the STRP, through Resolution VIII.6, to undertake further 
work in preparing guidance on certain aspects of wetland inventory, including on remote 
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sensing data, low-cost geographical information systems, and classification systems in wetland 
inventory, and, through Resolution VIII.7, to undertake further work to address recognized gaps 
and disharmonies in guidance on ecological character, inventory, assessment, monitoring and 
management of Ramsar sites and other wetlands.  This latter Resolution has also requested the 
STRP to consider consolidation of the Framework for Wetland Inventory into an integrated framework 
for wetland inventory, assessment and monitoring developed from an outline of the approach 
made available to COP8 in Ramsar COP8 DOC. 16 (available on http://www.ramsar.org/cop8/cop8_
doc_16_e.doc). This Integrated Framework for Wetland Inventory, Assessment and Monitoring 
(IF-WIAM) was approved by COP9 in 2005 (Resolution IX.1 Annex E) and is now available as 
Handbook 11 in this third edition of the Handbook series.
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A Framework for Wetland Inventory
(adopted as the Annex to Resolution VIII.6  by the 8th Conference of the Contracting Parties, 
Valencia, Spain, 2002)
Background and context
1. In Resolution VII.20 (1999) the Contracting Parties recognized the 
importance of comprehensive national inventory as the vital basis for many 
activities necessary for achieving the wise use of wetlands, including policy 
development, identification and designation of Ramsar sites, documentation 
of wetland losses, and identification of wetlands with potential for 
restoration (see also Resolutions VII.16 and VIII.17). It also encouraged the 
collection of information for the management of shared wetlands, including 
those within river basins and/or coastal zones (see also Resolutions VII.18 
and  VIII.4) as appropriate. Furthermore, Operational Objective 1 of the 
Convention’s Strategic Plan 2003-2008 is devoted to wetland inventory and 
assessment, with a series of concrete actions to achieve this Operational 
Objective.
2. The Global Review of Wetland Resources and Priorities for Wetland Inventory 
(GRoWI), prepared in 1999 for the Ramsar Convention by Wetlands 
International and the Environmental Research Institute of the Supervising 
Scientist, Australia, indicated that few countries have comprehensive 
national inventories of their wetland resources, and lack this essential 
baseline information on their wetlands. In addition, the National Reports 
submitted to Ramsar COP8 indicated that insufficient progress has been 
made in wetland inventory. 
3. The GRoWI review concluded that a clear identification and statement of 
purpose and objectives is fundamental to the design and implementation 
of effective and cost-efficient inventory, but found that the purpose and 
objectives for many existing inventories were poorly, if at all, stated.
4. In Resolution VII.20 the COP urged Contracting Parties which had yet to 
complete national inventories of their wetland resources to give the highest 
priority to the compilation of comprehensive wetland inventories, and 
requested the Convention’s Scientific and Technical Review Panel (STRP) to 
review and further develop existing models for wetland inventory and data 
management, including the use of remote sensing and low-cost and user-
friendly geographic information systems.
5. This Framework for Wetland Inventory has been developed by the 
STRP, working with the Ramsar Bureau, Wetlands International, the 
Environmental Research Institute of the Supervising Scientist (Australia) and 
others, in response to Resolution VII.20. The Framework provides guidance 
on a standard approach to designing a wetland inventory program. It 
includes information on determining appropriate remote sensing techniques 
to apply, wetland classifications and existing standardised inventory 
methods, and recommends standards for core data fields and data and 
metadata recording.
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6. The Framework provides guidance for designing wetland inventory at 
multiple scales from site-based to provincial, national and regional. The 
extent of detail that can be compiled in the inventory will generally decrease 
as the geographical area of coverage increases, unless large resources can be 
allocated for the program. 
7. The data fields included in any particular inventory will be based on the 
specific purpose and scale of the inventory. A core data set is recommended 
as a minimum, but with the option of adding further data fields as required.
8. The Framework uses the definition of “inventory” agreed in Workshop 4 
on Wetland Inventory, Assessment and Monitoring – Practical Techniques and 
Identification of Major Issues held during the 2nd International Conference on 
Wetlands and Development, Dakar, Senegal, 8-14 November 1998 (Finlayson 
et al. 2001). The definition is provided below along with those for the inter-
connected concepts of assessment and monitoring:
Wetland inventory: The collection and/or collation of core information for 
wetland management, including the provision of an information base 
for specific assessment and monitoring activities.
Wetland assessment: The identification of the status of, and threats to, 
wetlands as a basis for the collection of more specific information 
through monitoring activities.
Wetland monitoring: Collection of specific information for management 
purposes in response to hypotheses derived from assessment 
activities, and the use of these monitoring results for implementing 
management. (Note that the collection of time-series information that 
is not hypothesis-driven from wetland assessment should be termed 
surveillance rather than monitoring, as outlined in Resolution VI.1.)
9. It is important to distinguish between inventory, assessment and monitoring 
when designing data gathering exercises, as they require different categories 
of information. Wetland inventory provides the basis for guiding the 
development of appropriate assessment and monitoring, but wetland 
inventories repeated at given time intervals do not constitute ‘monitoring’.
A framework for wetland inventory
10. A structured framework for planning and designing a wetland inventory is 
summarized in Table 1. The framework comprises 13 steps that provide the 
basis for making decisions in relation to the purpose (and objectives), and 
the available resources, for an inventory. 
11. All steps in the Framework are applicable to the planning and 
implementation of any wetland inventory, and all steps should therefore be 
followed during the design and planning process. The framework does not 
provide prescriptive guidance on particular inventory methods; rather it 
provides guidance to the Contracting Parties and others who are planning to 
undertake wetland inventory by drawing attention to different methods and 
wetland classifications already in use and of proven utility under different 
circumstances. 
See also Handbook 
16, Managing 
wetlands
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12. The framework should be used as a basis for making decisions for 
undertaking a wetland inventory under the circumstances particular to each 
inventory program. Guidance on the application of each step is provided. 
Table 1.  structured framework for planning a wetland inventory
Step Guidance
1. State the purpose 
and objective 
State the reason(s) for undertaking the inventory and why the 
information is required, as the basis for choosing a spatial scale and 
minimum data set. 
2. Review existing 
knowledge and 
information 
Review the published and unpublished literature and determine the 
extent of knowledge and information available for wetlands in the region 
being considered. 
3. Review existing 
inventory methods
Review available methods and seek expert technical advice to: a) choose 
the methods that can supply the required information; and b) ensure that 
suitable data management processes are established. 
4. Determine the 
scale and resolution
Determine the scale and resolution required to achieve the purpose and 
objective defined in Step 1. 
5. Establish a core or 
minimum data set
Identify the core, or minimum, data set sufficient to describe the 
location and size of the wetland(s) and any special features. This can 
be complemented by additional information on factors affecting the 
ecological character of the wetland(s) and other management issues, if 
required.
6. Establish a habitat 
classification
Choose a habitat classification that suits the purpose of the inventory, 
since there is no single classification that has been globally accepted. 
7. Choose an 
appropriate method
Choose a method that is appropriate for a specific inventory based on an 
assessment of the advantages and disadvantages, and costs and benefits, 
of the alternatives.
8. Establish a data 
management system
Establish clear protocols for collecting, recording and storing data, 
including archiving in electronic or hardcopy formats. This should 
enable future users to determine the source of the data, and its accuracy 
and reliability. 
At this stage it is also necessary to identify suitable data analysis 
methods. All data analysis should be done by rigorous and tested 
methods and all information documented. The data management system 
should support, rather than constrain, the data analysis. 
A meta-database should be used to: a) record information about the 
inventory datasets; and b) outline details of data custodianship and 
access by other users.
9. Establish a time 
schedule and the 
level of resources 
that are required
Establish a time schedule for: a) planning the inventory; b) collecting, 
processing and interpreting the data collected; c) reporting the results; 
and d) regular review of the program. 
Establish the extent and reliability of the resources available for the 
inventory. If necessary make contingency plans to ensure that data is not 
lost due to insufficiency of resources.
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10. Assess the 
feasibility & cost 
effectiveness
Assess whether or not the program, including reporting of the results, 
can be undertaken within under the current institutional, financial and 
staff situation.
Determine if the costs of data acquisition and analysis are within budget 
and that a budget is available for the program to be completed.
11. Establish a 
reporting procedure 
Establish a procedure for interpreting and reporting all results in a timely 
and cost effective manner. 
The report should be succinct and concise, indicate whether or not 
the objective has been achieved, and contain recommendations for 
management action, including whether further data or information is 
required.
12. Establish 
a review and 
evaluation process
Establish a formal and open review process to ensure the effectiveness 
of all procedures, including reporting and, when required, supply 
information to adjust or even terminate the program. 
13. Plan a pilot study Test and adjust the method and specialist equipment being used, assess 
the training needs for staff involved, and confirm the means of collating, 
collecting, entering, analysing and interpreting the data. In particular, 
ensure that any remote sensing can be supported by appropriate 
“ground-truth” survey.
Step 1   State the purpose and objective
13. Wetland inventory has multiple purposes. These include:
a)  listing particular types, or even all, wetlands in an area; 
b)  listing wetlands of local, national and/or international importance; 
c) describing the occurrence and distribution of wetland taxa; 
d) describing the occurrence of natural resources such as peat, fish or 
water;
e) establishing a baselines for measuring change in the ecological 
character of wetlands; 
f) assessing the extent and rate of wetland loss or degradation; 
g) promoting awareness of the value of wetlands; 
h) providing a tool for conservation planning and management; and 
i) developing networks of experts and cooperation for wetland 
conservation and management.
14. An inventory should contain a clear statement of its purpose and objective. 
This should identify the habitats that will be considered, the range of 
information that is required, the time schedule, and who will make use of 
the information. 
15. A clear statement of the purpose(s) will assist in making decisions about the 
methods and resources needed to undertake the inventory. 
Step 2   Review existing knowledge and information
16. Past investigations have resulted in the provision of broad-scale wetland 
inventory information for many parts of the world. Other, more detailed, 
but localized inventory may have been undertaken, restricted either 
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geographically or to particular wetland habitats or ecosystems in the region 
under consideration. 
17. Valuable information may be held in many different formats and/or by 
many different organizations (e.g., waterbird, fisheries, water quality 
and agricultural information bases, and local peoples’ information and 
knowledge). 
18. A comprehensive review of existing data sources may be necessary and its 
relevance to the proposed inventory work ascertained. 
Step 3   Review existing inventory methods
19. A number of established methods for wetland inventory exist. The 
characteristics of five examples in current use are summarized in Appendix 
I. Further sources of information are listed in Appendix VI. The techniques 
and habitat classifications used in these methods have been successfully 
adapted for use in a number of locations.
20. The review should determine whether or not existing established inventory 
methods are suitable for the specific purpose and objectives of the inventory 
being planned.
21. Some inventory methods use a linked hierarchical approach, in which 
inventory may be designed at different spatial scales for different purposes.
22. Many inventories have been based on ground-survey, often with the support 
of aerial photography and topographical maps and, more recently, satellite 
imagery. The development of Geographic Information Systems (GIS) and 
the enhanced resolution of satellite imagery have resulted in greater use of 
spatial data. 
23. A procedure for determining which remotely sensed datasets are the most 
appropriate for particular purposes, including their use in GIS, is given in 
Appendix II. A summary of currently available remote sensing data sets that 
can be applicable to wetland inventory is provided in Appendix III. 
Step 4   Determine the scale and resolution
24. The spatial scale used for wetland inventory is inseparable from its objective 
and greatly influences the selection of the method to be used. 
25. Wetland inventory has been carried out at a number of spatial scales, with 
specific objectives at each scale. When choosing the scale it is necessary first 
to determine the objective and then assess how this can be achieved through 
a chosen scale.
 26. Suitable scales for wetland inventory within a hierarchical approach are: 
a)  wetland regions within a continent, with maps at a scale of 1:1,000,000 
– 250,000
b)  wetland aggregations within each region, with maps at a scale of 
1:250,000 – 50,000
c)  wetland sites within each aggregation, with maps at a scale of 1:50,000 
– 25,000. 
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27. The choice of scale is also related to the size of the geographic area involved 
and to the accuracy required and achievable with available resources. 
28. Each of the scales needs a minimum mapping unit that reflects the minimum 
acceptable accuracy for that scale. This is done by first determining what is 
the minimum size of feature that can be clearly delineated at that scale, to 
acceptable standards, and by then determining what measures are required 
to describe the accuracy/confidence of defining the unit. For example, a land 
systems map compiled to a scale of 1:250,000 typically involves taking one 
on-the-ground site observation for every 600 ha surveyed.
Step 5   Establish a core or minimum data set
29. A core or minimum data set sufficient to describe the wetland(s) should be 
determined. The specific details of this data set are inseparable from the level 
of complexity and the spatial scale of the inventory. 
30. It is recommended that sufficient information (the core, or minimum, data 
set) should be collected so as to enable the major wetland habitats to be 
delineated and characterized for at least one point in time.
31. The core data can be divided into two components:
a) that describing the biophysical features of the wetland; and 
b) that describing the major management features of the wetland. 
32. The decision whether to undertake an inventory based only upon core 
biophysical data or also to include data on management features will be 
based on individual priorities, needs, and resources. The second component 
is likely to provide information that can immediately be used for assessment 
purposes, but it may require more extensive data collection and analyses. 
Care should be exercised to ensure that the inclusion of this information 
does not detract from the primary purpose of obtaining sufficient 
information to enable the delineation and characterization of the wetland(s).
33. Recommended core data fields for the collection of biophysical and 
management features of wetlands are listed in Table 2.
 Table 2. Core (minimum) data fields for biophysical and management features 
of wetlands
Biophysical features
• Site name (official name of site and catchment)
• Area and boundary (size and variation, range and average values) *
• Location (projection system, map coordinates, map centroid, elevation) *
• Geomorphic setting (where it occurs within the landscape, linkage with other aquatic habitat, 
biogeographical region) *
• General description (shape, cross-section and plan view)
• Climate – zone and major features 
• Soil (structure and colour)
• Water regime (periodicity, extent of flooding and depth, source of surface water and links 
with groundwater)
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• Water chemistry (salinity, pH, colour, transparency, nutrients)
• Biota (vegetation zones and structure, animal populations and distribution, special features 
including rare/endangered species)
Management features
• Land use – local, and in the river basin and/or coastal zone
• Pressures on the wetland – within the wetland and in the river basin and/or coastal zone
• Land tenure and administrative authority – for the wetland, and for critical parts of the river 
basin and/or coastal zone
• Conservation and management status of the wetland – including legal instruments and social 
or cultural traditions that influence the management of the wetland
• Ecosystem values and benefits (goods and services) derived from the wetland – including 
products, functions and attributes (see Resolution VI.1) and, where possible, their services to 
human well-being (see Resolutions VI.23 and VII.8)
• Management plans and monitoring programs – in place and planned within the wetland and 
in the river basin and/or coastal zone (see Resolutions 5.7, VI.1, VII.17, and VIII.14)
* These features can usually be derived from topographical maps or remotely sensed images, especially aerial photographs. 
Step 6   Establish a habitat classification
34. Many national wetland definitions and classifications are in use (Appendix 
IV). These have been developed in response to different national needs 
and take into account the main biophysical features (generally vegetation, 
landform and water regime, sometimes also water chemistry such as 
salinity) and the variety and size of wetlands in the locality or region being 
considered.
35. The Ramsar Classification System for Wetland Type (Resolution VI.5) 
is increasingly being used as a classification basis for national wetland 
inventories. However, when it was first developed it was not anticipated 
that the Ramsar classification would be used for this inventory purpose, so 
its usefulness as a habitat classification for any specific wetland inventory 
should be carefully assessed. Whilst the Ramsar Classification System has 
value as a basic habitat description for sites designated for the Ramsar List 
of Wetlands of International Importance, it does not readily accommodate 
description of all wetland habitats in the form and level of description that 
are now commonly included in many wetland inventories.
36. A classification based upon the fundamental features that define a wetland – 
the landform and water regime – is considered to be superior to those based 
on other features (Resolution VII.20). The basic landform and water regime 
categories within such a classification can be complemented with modifiers 
that describe other features of the wetland, for example, for vegetation, soils, 
water quality, and size. 
37. As it is unlikely that a single classification can be globally acceptable, not 
least because different classification systems are required by some national 
legislations, a classification should be chosen that suits the purpose of 
the inventory. The core biophysical data recommended to be collected 
in an inventory (Table 2) may be used to derive a classification that suits 
individual needs. 
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Step 7   Choose an appropriate method
38. Many inventory methods are available (see Appendices I and IV for 
examples). When assessing which method (or methods) is appropriate for an 
inventory, it is necessary to be aware of the advantages and disadvantages 
of the alternatives in relation to the purpose and objective of the proposed 
inventory work. This applies particularly to the use of remotely sensed data 
(as listed in Appendix III). 
39. To assist in determining which remote sensing data is most useful for a 
particular inventory, a simple decision-tree is provided in Appendix II. The 
decision-tree is also presented pictorially and contains six steps to assist 
in determining which data are most suitable. Importantly, the extent of 
“ground-truth” survey required to validate the remote sense data should be 
assessed when considering such techniques.
40. Physico-chemical and biological sampling should be undertaken whenever 
possible by standard laboratory and field methods that are well documented 
and readily available in published formats. There is a variety of acceptable 
methods in use. The bibliographical details of those used should be 
recorded and any departures from standard procedures clearly justified and 
documented.
41. As a general rule, the inventory method chosen should be sufficiently robust 
to ensure that the required data can be obtained within the constraints 
imposed by the terrain, resources, and time period available. Where 
adequate methods do not exist, well-directed research is needed to develop 
or identify specific techniques. 
42. The use of Geographic Information Systems (GIS) for managing spatial 
data, in particular, is encouraged, noting that low-cost GIS platforms are 
increasingly available and widely-used. 
Step 8   Establish a data management system 
43. Increasing use of databases and Geographic Information Systems ensure that 
a large amount of data can be stored and displayed, but these capabilities 
will be undermined if the data are not well managed and stored in formats 
that are readily accessible. 
44. Potential data management problems can be overcome by establishing clear 
protocols for collecting, recording and storing data, including archiving 
data in electronic and/or hardcopy formats. The protocols should enable 
future users to determine the source of the data, as well as its accuracy 
and reliability. The protocols should also ensure effective recording and 
reporting of data and information.
45. The data management system should support analysis of the data. Details 
of all analytical methods should be recorded along with the data and made 
available to all users. This includes details of statistical techniques and any 
assumptions about the data.
46. In addition, a meta-database should be used to record basic information 
about individual inventory data sets. These metadata records should include 
a description of the type of data and details of custodianship and access. 
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Additional Information
HumedAndes:
An initiative for institutional coordination and cooperation on Andean 
wetland inventories
An institutional cooperation initiative to promote 
and carry out inventories on Andean wetlands was 
launched in Colombia in February 2003 with the 
goal of developing a conceptual framework for the 
inventory and ecological characterisation of the 
wetlands in the Andean region. This information 
would then serve to register the presence of all high 
Andean wetlands and their characteristics in a format 
that was standardised and readily available. Of 
special importance in this undertaking was the identification and location of those wetlands 
that, because of their size, geographical location and state of conservation, have not been 
assigned the degree of importance they deserve as biodiversity refuges and safety nets for 
the local communities that depend on them.
Several institutions were involved from the outset in developing inventories for their 
respective regions, including Fundación Humedales, The Alexander von Humboldt Institute 
for Research on Biodiversity and Biological Resources, the World Wildlife Fund - Colombia, 
Asociación Calidris, Fundación Fuerachoga,  the Environmental Studies School of Javeriana 
University, Fundación Ecotrópico, and Fundación Ecopar. This provided an opportunity to 
join forces and develop a common conceptual framework to develop inventories throughout 
the high Andes.
The conceptual framework advanced by HumedAndes has a hierarchical structure of five 
levels that assist in the location of the wetlands within their geographical range and provide 
additional information to identify potential threats and causes of degradation: Ecoregions; 
Biogeographical units for highland aquatic ecosystems; Catchments Areas; Wetland Site;  
and Habitat. The framework also built on several methodologies recommended by the 
Ramsar Convention: MedWet/Coast project, the Asian Wetland Inventory protocol, Ramsar 
guidelines, and the Cowardin System for the classification of wetlands and deepwater 
habitats. 
Among the main contributions of HumedAndes to date are:
• Successful application of the clasification system for the elaboration of detailed 
wetland cartography. This approach has allowed the identification of the characteristics 
specific to each wetland in order to recommend management options that address the 
particular ecological needs of each structural component in the ecosystem.
• The development of a number of thesauruses for standard treatment of thematic 
issues within the framework of the hierarchical levels. A thesaurus of human 
interventions and effects on Andean wetlands, and one on wetland values, functions 
and resources have already been prepared.
• Fundación Humedales, in a joint project with the Alexander von Humboldt 
Institute, applied the proposed system to the clasification of wetland habitats and 
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the development of detailed maps (1:5000) for the Fúquene, Cucunubá and Palacio 
wetland complex at an altitude of 2,600 masl.
• Under the overall coordination of the Páramo Internacional project (Ecuador), several 
partner institutions elaborated an inventory of Andean wetlands located above 2400 
masl. For Colombia a total of 
2,398 high Andean wetlands 
were recorded using the available 
literature, 86% of them with 
precise geographical coordinates. 
However, it is likely that many of 
these no longer exist.
• The Javeriana University’s 
Environmental School has 
produced wetland maps using 
satellite imagery and basic 
cartographic information, covering 
the entire Cundinamarca and 
Boyacá plateau (750,000 ha) at an 
altitude of 2,600 masl. A total of 
221 wetlands were identified and 
mapped, 52% of them natural 
and 48% artificial. This study 
evidenced the lack of information 
to support management, as no 
additional information was obtained in 80% of the cases. Fragmentation accounts for 
most of the degradation observed, and many of the wetlands identified in the literature 
no longer exist.
• The Technological and Pedagogical University of Colombia developed an inventory 
of the wetlands in Aquitania, an Andean region rich in aquatic ecosystems. A total of 
55 wetlands in the altitude range between 1,800 and 3,700 masl were identified and 
mapped. The wetland area exceeds 6,000 ha, a large portion of which are “páramos”. 
The project also had an important educational component.
• Asociación Calidris together with WWF and the Regional Autonomous Corporation 
of Cauca have been elaborating simple wetland inventories at the 1:25,000 scale. A total 
of 164 wetlands associated to the flat portion of the Cauca River have been identified 
at an altitude of 1,000 masl, while an additional 115 wetlands were identified in the 
Popayán plateau (south of Colombia) at an altitude of 1,800 masl. In the region of 
Puracé above 3,400 masl a wetland area of 207 ha was identified.
All wetland ecosystems identified and characterized share the common feature of 
being montane Andean wetlands, and the institutional collaboration and cooperation is 
contributing to the evaluation and adaptation of wetland inventory protocols proposed 
under the Ramsar Convention.  
All interested persons and institutions are invited to contact:
Lorena Franco Vidal (lfranco@fundacionhumedales.org), Coordinator, HumedAndes 
Initiative, Fundación Humedales  (www.fundacionhumedales.org), Bogotá, Colombia.
Habitats of the Laguna de Fúquene wetland, Colombia. Map at 
1:5000 scale based on an adaptation of the MedWet/Coast and 
Cowardin et al. (1979) systems by the HumedAndes Initiative.
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A standard metadata format has been developed specifically for recording 
wetland inventory (Appendix V), and further guidance on the use of this 
inventory metadata standard will be issued by the Ramsar [Secretariat]. 
47. General good practice guidance on metadata and data custodianship, 
ownership and access is also available in a handbook produced for the 
Biodiversity Conservation Information System (BCIS) (Biodiversity 
Conservation Information System 2000). 
48. The metadata records should be an integral part of the data management 
system and not treated as a separate entity from the data files, even if these 
have been archived.
Step 9   Establish a time schedule and the level of resources that are 
required 
49. It is necessary to determine the time schedule for planning the inventory, as 
well as for collecting, processing and interpreting the data collected during 
an inventory. This is particularly important if field sampling is required, in 
which case a sampling schedule that takes into account any special features 
of the terrain and sampling techniques will be necessary. 
50. The schedule should be realistic and based on firm decisions about 
funding and resources. This will determine the extent and duration of 
the inventory. The schedule should also include time to prepare for the 
inventory, especially if a team of experts needs to be gathered, and extensive 
background investigation and review has to be undertaken. 
51. The extent and reliability of the resources available for the inventory will 
eventually determine the nature and duration of the inventory. The funding 
to secure and train suitable personnel and obtain appropriate technical 
resources, such as field equipment and remote sensing data, should be 
confirmed and steps taken to ensure that these are available when required. 
Step 10   Assess the feasibility and cost effectiveness of the project
52. Once a method has been chosen and a time schedule determined, it 
is necessary to assess whether or not it is feasible and cost effective to 
undertake the project. This assessment is essentially a review of the entire 
inventory method, including the time schedule and costs. 
53. Factors that influence the feasibility and cost effectiveness of the project 
include: 
• availability of trained personnel; 
• access to sampling sites;
• availability and reliability of specialized equipment for sample 
collection or analysis of samples;
• means of analyzing and interpreting the data;
• usefulness of the data and information derived from it; 
• means of reporting in a timely manner; and
• financial and material support for any continuation of the project. 
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Step 11    Establish a reporting procedure 
54. The results obtained in the inventory should be recorded and reported in a 
timely and cost effective manner. The records should be concise and readily 
understood by others involved in the program or similar investigations. 
Where necessary the records should be cross-referenced to other 
documentation from the inventory. 
55. It is important to keep in mind that the data may be useful for further 
analyses in the future – the analysts involved should be able to readily access 
and interpret the data records and be aware of any constraints on their 
usefulness for such purposes. In this respect the reporting procedure should 
incorporate reference to the meta-database and archived data. 
56. A report on the inventory should be prepared at pre-determined intervals. 
It should be succinct and concise and indicate whether or not the purpose 
and objective of the inventory is being achieved, and whether there are any 
constraints on using the data (e.g. changes to the sampling regime such as 
lack of replication or concerns about its accuracy). 
57. The core data should be made available to interest groups in appropriate 
formats along with details of the methods used. Reports may present the 
data collected and/or contain specific recommendations for further inventory 
and data collection, or for management action. 
58. At the same time, a metadata record of the inventory should be made and 
added to a centralized file using a standardized format.
 59. All reports should be made available to interested parties and other agencies 
in the shortest possible time through appropriate electronic and hardcopy 
formats. 
Step 12   Review and evaluate the inventory
60. Throughout the inventory it may be necessary to review progress and 
make adjustments to the sampling regime, data management, and program 
implementation. The review and evaluation process should be developed 
and agreed as part of the planning and design phase of the inventory. The 
review procedures should establish that when changes are made they 
should be recorded and made known to all involved in the inventory. 
61. The review procedures should also establish that at the end of the inventory, 
or after a predetermined time period, the entire process should be re-
examined and necessary modifications made and recorded. The evaluation 
procedures should be designed to illustrate both the strengths and the 
weaknesses of the inventory, including necessary reference to the sampling 
regime and/or the data quality.
62. The evaluation can also be used to justify a request for ongoing funding. If 
the inventory has been a success and achieved its purpose and objective, this 
should be clearly stated and the program brought to an end. Conversely, if 
the inventory has not achieved its purpose and objective, this also should 
be clearly stated along with a recommendation as to whether it should 
continue, possibly in a revised form, or halted.
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Step 13    Plan a pilot study
63. Before launching an inventory a pilot study is essential. The pilot study 
provides the mechanism through which to confirm or alter the time schedule 
and the individual steps within the chosen method. It also provides the 
opportunity to develop individual workplans for all personnel. 
64. The pilot study phase is the time to fine-tune the overall method and 
individual steps and test the basic assumptions behind the method and 
sampling regime. Specialist field equipment should be tested and, if 
necessary, modified, based on practical experience. It is also the opportunity 
to assess training needs. The amount of time and effort required to conduct 
the pilot study will vary considerably – its importance will be shown by the 
improvements made to the schedule and design of the inventory.
65. The pilot study provides the final step before commencing the wetland 
inventory itself. Lessons learnt during the pilot study should be incorporated 
into the inventory method.
Implementation of the inventory 
66. Once the method has been agreed by following all steps in the above 
Framework the inventory can be implemented with some confidence. 
Importantly, that confidence is dependent upon a suitable pilot study 
being undertaken and confirmation of all individual sampling and data 
management protocols. Any further changes to the agreed protocols should 
be recorded and, where necessary, discussed and formalized. 
67. It should be expected that collection of the data for the full inventory will 
consume most of the time and resources available for the inventory. The 
steps in the Framework are designed to guide development an overall 
method and ensure that the inventory can be competently implemented.
 68. All data collected during the inventory should be contained within the 
agreed data management system, which may include both hardcopy and 
electronic files and records. Steps should be taken to ensure that the data 
records are secure and duplicate copies kept in safe locations.
69. Whilst the steps in the Framework provide the basis for designing an 
inventory project for specific purposes and with specified resources 
available, it does not ensure that an inventory will be effective. This can 
only be done by the personnel engaged to undertake the inventory – the 
Framework provides an outline of the method, including necessary training 
and contingency in support of the method. 
70. It must be stressed that all steps in the Framework are necessary, with the 
pilot study step providing an important feedback and an opportunity to 
refine the inventory before the main sampling effort commences. Similarly, 
the review and evaluation step provides an important check on progress and 
a formal opportunity to adjust or even halt the inventory. 
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Appendix I
Inventory methods
Standardized inventory methods are available and have been successfully used in different 
circumstances, countries or regions. Notable amongst these are the Mediterranean Wetlands 
Initiative (MedWet) inventory, the United States Fish and Wildlife Service national wetland 
inventory, the Ugandan national wetland inventory, the Asian wetland inventory, and the Ecuador 
national wetland inventory. 
The characteristics of these examples are summarised below in terms of each of the 13 Framework 
steps. These examples have been chosen principally as they were considered comprehensive 
examples of existing methods, but also because they illustrate differences in approaches that could 
be used in different locations, for different purposes, and at different scales. The need for different 
methods and wetland classifications (see also Appendix IV) that enable local and national needs to 
be met must be stressed: this is illustrated by the range of examples below.
 Mediterranean Wetlands Initiative (MedWet) inventory 
This is a set of standard but flexible methods and tools, including a database for data management, 
for inventory in the Mediterranean region. Although not intended as a pan-Mediterranean wetland 
inventory, it has provided a common approach that has been adopted, and adapted, for use in 
several Mediterranean countries and elsewhere.
1. Purpose and 
objective 
To identify where wetlands occur in Mediterranean countries and ascertain 
which are priority sites for conservation; to identify the values and functions 
for each wetland and provide a baseline for measuring future change; and to 
provide a tool for planning and management and permit comparisons between 
sites. 
2. Information 
review
A process of consultation with an advisory group of experts from the 
Mediterranean and elsewhere. This group considered the experience and 
knowledge gained from other inventory and various Ramsar guidelines on 
managing wetlands. 
3. Review 
methods
Considered database methods used elsewhere in Europe, United States and 
Asia. Compatibility with wetland databases being used in Europe was a key 
consideration, e.g. the CORINE Biotopes program. The method was designed 
to include both a simple and a complex data format.
4. Scale and 
resolution
Multiple scales for river basins, wetland sites and habitats have been adopted. 
5. Core data set Standard data sheets have been established for river basins, wetland sites 
(identification, location, description, values, status), habitat, flora, fauna, 
activities and impacts, meteorological data, and references.
6. Habitat 
classification
Ramsar classification can be used at a broad scale. For detailed information 
on sites the United States National Wetland Inventory classification has been 
adapted. 
7. Method Five steps: i) site selection; ii) Site identification through cartographic means 
or remote sensing with field assessment; iii) habitat classification; iv) data 
collection and management through standard data sheets and database; and v) 
map production using standard conventions.
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8. Data 
management
Based on a standard database, initially developed in FoxPro in MS-DOS, 
and updated in 2000 in Microsoft Access. [Note. A further updated database, 
using PHP software, and including mapping/GIS capability, is available on the 
internet (http://medwetnet.icn.pt) in English, French, Spanish and Portuguese. 
A remote sensing application is in development.]
9. Time 
schedule and 
resources
Dependent on the complexity of the inventory. A simple inventory can be done 
with minor resources while a detailed inventory requires greater human and 
financial resources.
10. Feasibility 
& cost 
effectiveness
Assessed in France before being made available for on-ground pilot studies. 
The feasibility of the program is built around having a flexible approach that 
reflects the resources that are available for the inventory.
11. Reporting Standardized data sheets provided for storing information and a database for 
ease of reporting. Specific formats for reports can be determined and included.
12. Review and 
evaluation
An inventory working group has been established to assess progress with 
undertaking and using the information from inventories using this approach, 
and to update the information and methods as necessary.
13. Pilot study Undertaken in Portugal, Morocco, Greece, Spain and France.
Further 
information
Costa, Farinha, Tomas Vives & Hecker 1996 & 2001; Hecker, Costa, Farinha & 
Tomas Vives 1996.
http://www.medwet.org/medwetnew/en/04.RESOURCE/04.3.publications.html
United States national wetland inventory
A long running national program that has developed a classification and methodology for 
producing a map-based inventory.
1. Purpose and 
objective 
To conduct a natural resource inventory of wetlands for use in wetland 
planning, regulation, management and conservation.
2. Information 
review
Reviewed the extent of wetland survey and inventory to determine the status 
of wetland protection and the availability of maps of wetlands. 
3. Review 
methods
Reviewed existing wetland inventory and consulted with state and federal 
agencies to determine what inventory techniques were being used. 
4. Scale and 
resolution
Maps produced at a scale of 1:80 000 or 1:40 000.
5. Core data set Standardized data collection is undertaken in line with the information 
required for the habitat classification and production of standard maps for 
each state.
6. Habitat 
classification
Hierarchical classification developed as an integral part of the inventory to 
describe ecological units and provide uniformity in concepts and terms.
7. Method Based on interpretation of color infrared aerial photographs, initially at 1:24 
000 and more recently at 1:40 000 to 1:80 000 scale. The mapping unit varies 
according to the region and ease of identifying wetlands. The method includes 
field checking and stereoscopic analysis of photographs. Other remote sensing 
techniques are being tested.
8. Data 
management
Maps and digital data are made available online at www.nwi.fws.gov. Data is 
analyzed through GIS using ARC-INFO. 
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9. Time 
schedule and 
resources
Ongoing program since 1974. Maps are updated as needed and when funding 
is available.
10. Feasibility 
& cost 
effectiveness
Large scale program was extensively funded and a large proportion of the 
country is now mapped. A statistical design was incorporated to provide valid 
representative figures for selected areas.
11. Reporting National wetland trends are produced periodically, based on statistical 
sampling. Mapping targets have been set through legislation that has 
periodically been revised.
12. Review and 
evaluation
The inventory has been under regular review and its outputs evaluated and 
new targets and priorities established. 
13. Pilot study An extensive phase of method development was undertaken before the 
inventory was considered operational. The classification system which 
underpins the inventory was extensively tested in the field. 
Further 
information
Cowardin, Carter, Golet & LaRoe 1979; Cowardin & Golet 1995; Wilen & Bates 
1995. 
National Wetlands Inventory Web site: www.nwi.fws.gov
Uganda National Wetlands Programme
The inventory is a component of an ongoing National Wetlands Program. It is largely carried out at 
the local level, using standard formats, and includes a training component.
1. Purpose and 
objective 
To survey, describe, quantify and map all wetlands and provide decision-
makers and planners, especially at district level, with information for 
management planning; to support policy implementation; to support 
economic valuation; and to support overall natural resource management 
planning.
2. Information 
review
Undertook literature review prior to the onset of the inventory.
3. Review 
methods
Carried out a review prior to the onset of the inventory process.
4. Scale and 
resolution
Uses SPOT imagery at 1:50 000 to cover the country.
5. Core data set Bio-physical data encompassing site name, area, location, general 
description, seasonality, biota (vegetation types and animals present) and 
management data covering land-use, land tenure, conservation status, 
values, threats.
6. Habitat 
classification
Derived from landform, water regime and vegetation.
7. Method GIS-based map analyses based on remotely sensed data alongside 
topographic maps of similar scale (1:50 000) as well as ground surveys. 
Uses standard data sheets. All wetlands are coded. Methods are 
documented in a wetland inventory guide. Activity is carried out on 
district basis with personnel from the district being designated to carry 
out the fieldwork and compile reports.
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8. Data 
management
A computerized database using Microsoft Access was based on the 
standardized field data sheets. This database will be linked to the 
ArcView map database using wetland codes. The linkage between the two 
databases forms the National Wetland Information System (NWIS) which 
is already developed with ongoing data entry.
9. Time schedule 
and resources
An ongoing process with regular updates. The inventory is one of the 
main activities of a donor-funded National Wetlands Program with a 
number of partners.
10. Feasibility 
& cost 
effectiveness
Feasibility assessed through pilot studies. Cost effectiveness related to 
the complexity of the wetland systems, extent of areas being assessed, 
availability of remotely sensed images and capacity.
11. Reporting Standardized data sheets used for storing information in a database for 
ease of reporting. Individual reports prepared at district level. These will 
be consolidated into a National Wetland Inventory.
12. Review and 
evaluation
Done within the project in consultation with a few external experts.
13. Pilot study Undertaken in a few wetlands and then districts..
Further 
information
National Wetlands Programme 1999; Pabari, Churie & Howard 2000.
http://www.iucn.org/places/earo/prog_links/projects/uganda.htm
Asian Wetland Inventory (AWI)
This approach has been developed in response to the recommendations contained in the Global 
Review of Wetland Resources and Priorities for Wetland Inventory report and presented in Resolution 
VII.20. The method is a hierarchy that can be implemented at four spatial scales. The method is 
based largely on a draft protocol developed in Australia, and has been tested in a pilot study in 
Japan. The pilot study has resulted in a manual being produced.
1. Purpose and 
objective 
To provide a hierarchical database on coastal and inland wetlands in Asia 
2. Information 
review
Undertaken in the extensive global review of wetland inventory conducted 
on behalf of the Ramsar Convention (see Resolution VII.20) 
3. Review of 
methods
Undertaken in the extensive global review of wetland inventory conducted 
on behalf of the Ramsar Convention and refined through the development 
of a manual.
4. Scale and 
resolution
Hierarchical multi-scalar approach with four levels of analysis: level 1 at 
1:10 000 000 to 1:5 000 000; level 2at 1:1 000 000 to 1:250 000; level 3 at 1: 250 
000 to 1:100 000; and level 4 at 1:50 000 to 1:25 000.
5. Core data set Hierarchical multi-scalar minimum data at each level of analysis: 
level 1 – broad geology, land cover and climate for river basins; 
level 2 – geology, landforms, climate for wetland regions; 
level 3 – hydrological, climate, landform, physico-chemical, and 
biological detail for wetland complexes; and 
level 4 information on management issues and procedures included, in 
addition to site descriptions as per level 3 
6. Habitat 
classification
Derived from minimum data on landform and water regimes and possibly 
supplemented with information on vegetation, areal size and water quality.
Handbook 12: Wetland inventory

7. Method GIS-based map analyses using remotely sensed imagery and maps 
augmented with ground surveys that are more intensive at levels 3 and 4. 
Prescribed data sheets and fields with agreed codes are available for each 
level of analysis. 
8. Data 
management
The data management system is built on a computerized database engine 
with web, user/data interface and GIS capabilities. This serves as the 
primary data management/storage/retrieval component of the project. 
The system is based on the Windows platform using MS Visual Basic and 
Access 97 software. The website (www.wetlands.org/awi) serves as the main 
communication node for data collection, announcements and discussions.
9. Time schedule 
and resources
An ongoing process with regular updates of information obtained through 
national or local analyses. The program has been devolved through the 
regionalized structure of Wetlands International and its partners.
10. Feasibility 
& cost 
effectiveness
Feasibility assessed through project meetings and submission of funding 
applications that required targeted outputs etc. Cost effectiveness related 
to the extent of the areas being assessed and the extent of pre-existing 
inventory information, maps and remotely sensed images. The procedure 
was based on the Ramsar Convention’s review of wetland inventory that 
found many inventories did not achieve their purpose through being 
over-ambitious and/or not applying tight data management and reporting 
procedures – all features that have been addressed.
11. Reporting Standardized data sheets provided for storing information in a database 
for ease of reporting. Individual reports are provided through the devolved 
projects and where appropriate copies filed by Wetlands International on its 
web page (www.wetlands.org/awi/).
12. Review and 
evaluation
Provided at the Wetlands International seminar “Wetlands in a Changing 
World” held in Wageningen, The Netherlands, 30 November 2001.
13. Pilot study Undertaken in Japan – Hokkaido and Kushiro Marsh with maps produced 
in a GIS format.
Further 
information
Finlayson, Howes, Begg & Tagi 2002; Finlayson, Howes, van Dam, Begg & 
Tagi 2002
 http://www.wetlands.org/RSIS/WKBASE/awi/default.htm
Ecuador wetland inventory
This is a national wetland inventory nearing completion that has been developed by the Ministry of 
the Environment, the Ramsar Bureau, and the EcoCiencia Foundation, and is designed to support 
Ecuador’s implementation of the Ramsar Convention and the wise use of wetlands. 
1. Purpose and 
objective 
To provide information to assist in the management of globally important 
biodiversity in Ecuadorian wetlands, supporting Ecuadorian wetlands 
conservation through the identification, characterization and prioritization 
of wetlands for management and conservation.
2. Information 
review
Published documents and material on the internet and held by universities, 
research organisations and from a national workshop on the identification 
and status of wetlands was assessed.
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3. Review of 
methods
Inventory methods used in Canada, Venezuela, Brazil and parts of 
Argentina were reviewed. Each method was considered to have limitations 
for application in Ecuador, including too resource and capacity demanding, 
too little background information available in Ecuador, lacking an 
ecosystem (catchment)-scale approach, or only reliant on secondary 
information sources.
4. Scale and 
resolution
Information was collected at 1:50,000 scale. As some wetlands were too large 
to use maps at this scale, large individual sites are presented at different 
scales but information on them held in the database at 1:50,000 scale.
5. Core data set The data was collected using a quadratical-based matrix that included 
five selected general criteria, each validated through a series of analysed 
variables. Information was gathered on social, economic, zoological, 
botanical, limnological, ecological (including aquatic and terrestrial) 
features.
6. Habitat 
classification
The habitat classification followed two existing systems being used in 
Ecuador.
7. Method The method includes the following steps: information collected using 
remote sensing; validation and delineation of zones using a numerical 
matrix; information on socio-economical and ecological aspects of wetlands 
derived from interviews; published information reviewed; primary 
information on ecological and social aspects of wetlands generated. Data 
was entered into a GIS containing physiographic layers so as to permit the 
production of recommended land-use strategy and management proposals 
for the wetlands within their catchments.
8. Data 
management
Cartographic information is managed by the department of Geographical 
Information Systems (GIS). Other information is maintained in digital 
formats by individual researchers. A database of wetland photographs is 
also maintained. 
9. Time 
schedule and 
resources
The project began in 1996 with pilot studies in two provinces. Nation-wide 
coverage was intended to be completed by July 2002 but has now been 
extended to early 2003 for financial reasons. The total project cost is US$ 1 
million over the seven years of the project, with funding from the Ramsar   
Bureau, the World Bank, the Global Environment Fund, the MacArthur 
Foundation and the Ecuadorian Government.
10. Feasibility 
& cost 
effectiveness
Feasibility and cost effectiveness was assessed in the project development 
phase through the World Bank’s incremental costs assessment procedures.
11. Reporting Published reports will be produced, and data held electronically in the GIS 
database. 
12. Review and 
evaluation
Six-monthly World Bank evaluation of the process and progress in 
achievements of targets. Final report will have pre-publication review by the 
Ramsar [Secretariat]. The Ecuador National Wetlands Working Group will 
consider the final publication.
13. Pilot study A pilot study was undertaken in 1996 of the lentic wetlands, in the Provinces 
of Esmeraldas and Manabí.
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Further 
information
Briones, E., Flachier, A., Gómez, J., Tirira, D., Medina, H., Jaramillo, I., 
& Chiriboga, C. 1997. Inventario de Humedales del Ecuador. Primera 
parte: Humedales Lénticos de las Provincias de Esmeraldas y Manabí. 
EcoCiencia/ INEFAN/ Convención de Ramsar. Quito, Ecuador.
Briones, E., Gómez, J., Hidalgo, A., Tirira, D., & Flachier, A. 2001. Inventario 
de Humedales del Ecuador. Segunda parte: Humedales Interiores de la 
Provincia de El Oro. Convención de Ramsar/ INEFAN/ EcoCiencia. Quito, 
Ecuador.
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Additional information
Inventory for Asian Wetlands
A Manual for an Inventory of Asian Wetlands is a product of the Asian Wetland Inventory programme (AWI) 
and represents a significant step forward in the development of standardised methods for wetland data 
collection, collation and storage for Asian wetlands. The AWI programme was developed in response to 
the findings of the Global Review of Wetland Inventories presented at a Technical Session at Ramsar COP7, 
and to Resolution VII.20 on wetland inventory adopted at COP7. The AWI Manual also complements and 
provides direct support to Resolution VIII.6, A Ramsar Framework for Wetland Inventory. 
The 72-page Manual has been built on inventory protocols successfully developed in other parts of the 
world. It takes the reader through the basic recommended inventory methods:
a)  identifying 13 categories of wetlands that should be used; these are mutually exclusive categories 
and provide a consistent basis for identifying wetlands that brings out the underlying similarity of 
wetlands across a wide range of climatic, geomorphic, soil, and vegetation settings;
b)  using a hierarchy of four scales of mapping contained within a GIS format, including major river 
basins, coastal regions or islands (1:500,000 to 1:1,000,000 scale maps); sub-basins and coastal sub-
regions (1:250,000 to 1:500,000 scale maps); wetland complexes (1:100,000 to 1:250,000 scale maps); 
and finally, wetland habitats (1:10,000 to 1:50,000). These scales provide different information for 
wetland management;
c)  providing data collection sheets that indicate the core data considered necessary for each level of 
delineation and description of wetlands with a standardised format for recording and presenting the 
information.
To enable the extraction, analysis and management of information that has been collated or created for 
each level of inventory, an information system has been developed comprising three related but distinct 
elements:
• an interactive, user-friendly, relational database which stores the 
inventory information for each level;
• GIS software and datasets which store the spatial datasets and can 
be integrated and updated with information from the relational database; 
and
• a metadatabase, comprising records describing individual inventory 
datasets. 
Initial funding support for the AWI programme came from the Ministry 
of Environment, Japan and the programme was endorsed by the 
Ramsar Convention’s Standing Committee. Wetlands International, 
in collaboration with the Australian National Centre for Tropical 
Wetland Research (NCTWR), the Wetland Inventory Assessment 
and Monitoring Specialist Group (WIAMSG), and the Japanese 
National Institute for Environmental Studies (NIES-CGER), has been 
responsible for the initial development of the project.
A Manual for an Inventory of Asian Wetlands: Version 1.0, by Finlayson 
CM, Begg GW, Howes J, Tagi K. & Lowry J, Wetlands International 
Global Series 10, Kuala Lumpur, Malaysia, is available in hard 
copy from wiap@nasionet.net and includes a CD-ROM with 
the Manual, a brochure (in English, Chinese and Thai), and an 
information pack on AWI, all in PDF format. A special download 
page for AWI has been created on the Wetlands International 
Web site at http://www.wetlands.org/RSIS/WKBASE/awi/default.htm, where the 
manual as well as the brochure and information pack are available for download in PDF format. 
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Additional information
MedWet Inventory Methodology
The initial steps for the development of the MedWet Inventory Methodology were undertaken jointly in 1992 by 
the Portuguese Instituto da Conservação da Natureza (ICN) and Wetlands International (WI) on behalf of the MedWet 
initiative; subsequently the methodology has been updated and complemented with the work of the Greek Wetland/
Biotope Centre (EKBY) and other MedWet partners, including through the recent EU-funded SUDOE and CODDE 
projects. For further information on these inventory projects, see: http://www.medwet.org/medwetnew/en/03.
PROJECTS/03.proj_04sudde02.html and http://www.medwet.org/medwetnew/en/03.PROJECTS/03.proj_02codde02.
html 
The MedWet Inventory Methodology has been used or is currently in use for the preparation of national inventories 
in a number of countries (Albania, Croatia, 
France, Greece, Morocco, Portugal, Slovenia 
and Spain). Other countries (including Egypt, 
Italy and Tunisia) are, or will soon be, using 
the MedWet Inventory methodology through 
their participation in the MedWet/Coast, 
MedWet/Regions and MedWet/SUDOE projects. 
In addition, Algeria, Libya and Turkey have 
expressed their interest in launching national 
inventories using the MedWet methodology. 
The long-term goal of MedWet is to achieve 
a comparable inventory of all Mediterranean 
wetlands by 2010. 
Beyond the Mediterranean region, strong 
interest in the adaptation and use of the Medwet 
Inventory Methodology has been shown by 
several states in Africa (Benin, Botswana, Burkina 
Faso, Cameroon, Niger, South Africa and Togo) 
and South America (Argentina and Colombia), as 
well as by Belarus, Malaysia, and Ukraine.
In collaboration with the Regional Activity 
Centre for Specially Protected Areas (RAC/SPA) 
of the United Nations Mediterranean Action 
Plan, a comparative list of the habitat types 
of Mediterranean coastal wetlands has been 
developed and adopted by the Member States 
in an effort to provide them with a coherent, 
globally accepted tool.
The way forward for the MedWet Inventory 
Methodology is to enrich it with new components 
involving the use of remote sensing technologies, 
such as satellite imaging, in order to allow 
easier, quicker and less costly applications of the 
methodology. Such components will also permit 
the MedWet Inventory Methodology to develop 
into a dynamic monitoring tool, providing a 
powerful means for the planning of policy and 
action at a national or regional level. 
The MedWet Inventory Working Group (IWG), chaired by ICN and including representatives from EKBY, Station 
Biologique de la Tour du Valat, Sede para los Humedales Mediterraneos (SEHUMED), Wetlands International, and 
the MedWet Coordination Unit of the Ramsar Secretariat, is responsible for developing activities that will lead to the 
further development and use of the MedWet Inventory Methodology, including the updating of the original suite of 
inventory manuals.
MedWet inventory manuals and other inventory publications are available at http://www.medwet.org/medwetnew/
en/04.RESOURCE/04.3.publications.html.
The Methodology in brief
The MedWet Inventory Methodology was conceived 
not only as a means to register current knowledge on 
wetlands in a systematic way, but also as a powerful 
management tool, allowing in-depth understanding 
of the situation in each wetland and assessing the 
impact of management measures. This methodology 
includes a suite of separate but linked tools which 
allow the gathering of data at a number of different 
levels (catchment, site and habitat), namely data sheets, 
a database, a habitat description system, and photo-
interpretation and cartographic conventions.
The data sheets allow the standardised collection of 
information on catchment, site, and habitats, as well 
as flora, fauna, activities and impacts, references, and 
meteorology.  
The database is structured to allow direct entry of data 
from the data sheets for storing, analysing and presenting 
the data and reports.
The MedWet Habitat Description System is specific for 
wetlands and supports a detailed recording of the 
key characteristics (soil, vegetation, water regime and 
salinity) and structure of each habitat within a site. 
This system defines a number of categories that allows 
habitat delineation and the production of precise maps. 
These groups are organised in a hierarchical way into 
subsystems, classes and subclasses.
The photo-interpretation and cartographic conventions 
provide specific guidelines for mapping wetland habitats 
and a standard protocol to maintain consistency of 
outputs.
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Appendix II
Determining the most appropriate remotely sensed data for a 
wetland inventory
1. The following steps provide an outline procedure for assessing which is the 
most appropriate remote sensing technique for a particular inventory. The 
procedure is summarized graphically in Figure 1. Available remote sensing 
data sets applicable to wetland inventory are listed in Appendix III. 
2. Much of the information required for this specific determination concerning 
use of remote sensing can be acquired by following the inventory 
Framework steps that lead to the choice of an inventory method.
 I. Define the purpose and objective
3. Explicitly define the purpose and objective for the inventory (e.g., 
distribution of specific plant species on a floodplain wetland, baseline data 
for areas inundated by floodwaters, type of habitats to be mapped, etc.).
II. Determine if remote sensing data is applicable
4. Assess whether remote sensing technology can be applied successfully as a 
tool to the wetland issues defined previously. This decision will be based on 
a combination of wetland habitat structure and sensor characteristics and 
explicitly relates to the spatial and spectral resolution of the remote-sensing 
device. Expert advice may be needed.
III. Define the wetland characteristics within a remote sensing context
5. Determine the spatial scale most suitable for the habitat structure, the season 
for data collection, the spectral characteristics and resolution that are critical 
to sensor choice, and what data and sensors are already available. If multiple 
surveys are required, determine at the outset the most appropriate temporal 
scale (e.g., annually or over much longer time periods). 
IV. Choose appropriate sensor(s)
6. Assess the spatial and spectral resolution of likely sensors and ensure that 
they can obtain the environmental information that is required for the 
defined problem/issue. In some cases several sensors may be required (e.g., 
Landsat TM fused with polarimetric AirSAR for the identification of salt-
affected areas on floodplains dominated by tree species). 
7. For each sensor ascertain whether or not it can revisit the site at necessary 
intervals and whether its application is dependent on seasonal conditions 
(e.g. optical or RADAR sensors) and that the costs of the image and its 
analysis are within the allocated budget.
V. Ground data requirements
8. Determine a ground sampling strategy suitable for the sensor selected, 
including whether or not the collection of ground data should be done 
simultaneously with the acquisition of data from the sensor. Also determine 
any potential issues that may influence extrapolation from the ground data, 
such as scaling-up.
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VI. Trade-offs
9. Ascertain if there are any trade-offs when using particular sensors (e.g., what 
advantages and disadvantages does one data source offer?) and whether 
these will affect the study (as defined at step I above). 
Figure 1. Recommended steps in determining the most appropriate remotely sensed 
data for use in a wetland inventory.
I.  Definition of management issue or
baseline data requirements
II. Is remote sensing technology
applicable?
III. Define characteristics of wetland
issue within remote sensing approach
IV.  Sensor selectionVI.  Trade-offs
V.  Ground data requirements
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Additional information
Earth Observation technology supporting wetland inventory, assessment 
and monitoring: the TESEO Project on wetlands
Over the past few decades, Earth Observation (EO) 
technology has proved to be an increasingly powerful tool 
to monitor and assess the Earth’s surface and its atmosphere 
on a regular basis. EO satellites, with increasing capabilities, 
allow a more efficient, reliable and affordable monitoring of 
the environment over time at global, regional and local scales. In this context, the European Space 
Agency (ESA), initiated, in 2001, the Treaty Enforcement Services using Earth Observation (TESEO) 
project, aimed at exploring the capabilities of EO technology to support national and international 
bodies involved in the implementation of different international treaties of critical environmental 
importance such as the Ramsar Convention, the UN Framework Convention on Climate Change, 
the UN Convention to Combat Desertification, and the International Convention for the Prevention 
of Pollution from Ships (MARPOL). 
The TESEO project on wetlands addressed the following questions: 
• How can EO contribute to the achievement of the objectives of the Ramsar Convention? 
• What are the information needs of the international and national bodies involved in the 
implementation of the Ramsar Convention?
• How can EO contribute to fulfill those needs?
To answer these questions, ESA contracted an international team led by the Canadian company 
Atlantis Scientific, after an open tender competition. In addition, a number of key end-user 
organizations were actively involved in the project to specify their main needs in terms of geo-
information products and services, to support the TESEO team in defining key EO-based geo-
information products, and to validate and assess the final results.  The end-user group included 
the:
• National Capital Commission of Canada, managers of Mer Bleue, a Ramsar site in Ottawa, 
Canada.
• Estación Biológica de Doñana, managers of Parque Nacional de Doñana, a Ramsar site in 
southern Spain.
• Centre du Suivi Écologique, managers of Djoudj, a Ramsar site in Senegal.
• World Resources Institute, an international non-governmental organization. 
The project was carried out in three main phases: 
1.  Preliminary analysis: an extensive analysis of the end-user requirements was carried out by 
directly interviewing end users and conducting an international web-based user survey.  As a 
result of this analysis, three main categories of information requirements were identified:
• Identification and physical description of wetlands. This inventory and assessment 
information typology involves several physical, biological and chemical features 
ranging from topography and geology of the wetland site to water quality and 
vegetation cover.  EO technology may provide a significant contribution to fulfill these 
information needs.
• Change analysis for monitoring purposes: land cover, land use, vegetation, water 
table, or water quality. The frequent acquisition of EO data allows the regular 
monitoring of wetland areas. In addition, the existing archive facilities include EO 
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data from the early 1970s, represent a unique source of information for assessing and 
monitoring the temporal evolution of wetlands.
• Prevention of, and reaction to, natural and human-made hazards. This involves the 
identification and monitoring of potential threats upstream in the basin or the catchment 
area that may affect the wetland site. For instance, urban expansion, industrial pollution, 
urban waste and increasing irrigation may represent some threats to the ecological status 
of a wetland that can be identified 
and monitored from space. In 
addition, users identified the need 
for a rapid mapping capability for 
assessing natural or human-made 
hazards such as floods or pollution. 
EO technology may play a key role 
in the fast provision of maps of the 
affected areas.
2.  Product and service definition: based on 
the information requirements collected 
during the preliminary phase, the project 
explored the capabilities of existing 
and future EO technology to respond 
to the above needs. Different EO-based 
information products (around 48) were 
identified in collaboration with the user 
organisations. 
3.  Product and service implementation: these products were evaluated according to different 
criteria, ranging from their priority for the user to their technological constraints. From this 
evaluation three products were selected and prototyped for the Mer Bleue, Doñana and 
Djoudj test sites:
• seasonal changes in open water and flooded vegetation;
• land cover and land-cover change;
• land use.
The final products were validated and assessed by the users involved in the project. Their feedback 
confirms the effectiveness of EO technology to provide valuable, synoptic, reliable and continuous 
information to wetland managers.
As a result of the promising outcomes of the TESEO project and the interest of the user community, 
ESA is devoting increasing resources to support the development of efficient user-oriented 
information services for wetland managers based on space technology. To this end, ESA has funded 
a further larger project, GlobWetland, under which   the results of the TESEO project are being 
consolidated, extended and tested in a large number of Ramsar sites of different wetland types in 
Africa, Europe and elsewhere. For further information, visit the GlobWetland web site: http://www.
globwetland.org/ .
For further information on the TESEO project, readers are referred to Ramsar COP8 DOC. 35 The 
use of Earth Observation technology to support the implementation of the Ramsar Convention, available at 
http://www.ramsar.org/cop8/cop8_doc_35_e.htm.
EO Science and Applications Department
European Space Agency 
E-mail: teseo@esa.int
http://www.esa.int. 
Detail of the land use map generated for Mer Bleu. The 
different gray levels correspond to different land use types 
ranging from urban areas and transportation to croplands 
and farmlands. Photo: Atlantis Scientific/ESA.
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Appendix IV
Wetland classifications
A wide range of different wetland classifications are in use around the world. An annotated 
summary of some of these wetland classifications is given below, listed in order of their date of 
publication. 
No single classification is likely to meet all needs of different wetland inventories. Rather it is 
recommended that a classification suited to the purposes of a particular inventory should be 
chosen or developed. 
In some cases it may be possible to derive a classification from the core information collected in 
the inventory, such as proposed for the Asian Wetland Inventory, or to establish a mechanism 
to compile and present information on wetland types under several different classifications, as 
has been done for the MedWet inventory. However, it should not be assumed that an existing 
classification will suit all inventory purposes.
USA national wetland classification
Description Hierarchical classification containing 5 levels that describe the components of a 
wetland, namely, vegetation, substrate composition and texture, water regime, 
water chemistry and soil. It contains vegetated and non-vegetated habitats.
Reference Cowardin, Carter, Golet & LaRoe 1979; Cowardin & Golet 1995
URL wetlands.fws.gov/Pubs_Reports/Class_Manual/class_titlepg.htm and www.nwi.
fws.gov/atx/atx.html
Hydrogeomorphic classification – Australia
Description Based on landforms and water regimes with further sub-divisions based on areal 
size, shape, water quality and vegetation features. A binary format for describing 
wetland habitats is provided. 
Reference Semeniuk 1987; Semeniuk & Semeniuk 1997. 
Classification of wetlands in the countries of Western European: 
CORINE BIOTOPES (1991)
Classification of Palearctic Habitats (1996)
EUNIS Habitats Classification (2002) (EUropean Nature Information 
System)
Description European standard for hierarchical description of natural or semi-natural areas, 
including wetland habitats. Habitats are identified by their facies and their flora. 
EUNIS Habitat classification (2002) integrates earlier classifications (CORINE-
Biotopes, Palearctic Habitat Classification) and establishes links with other 
Classification types (CORINE-Land-Cover typology, Habitats Directive Annex I, 
Nordic classification system, and other national systems).
Reference European Communities 1991; Devillers, & Devillers-Terschuren 1996; Davies & 
Moss 2002.
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URL http://nature.eionet.eu.int/activities/EUNIS/harmo/eunis_habitat
http://mrw.wallonie.be/dgrne/sibw/EUNIS/home.html
Ramsar Classification System for Wetland Type
Description Hierarchical listing of wetland habitats loosely based on the USA national 
wetland classification. It has been modified on several occasions since 
introduction in 1989 so as to accommodate further habitats of interest to the 
Contracting Parties to the Ramsar Convention.
Reference Scott & Jones 1995; Ramsar Bureau 2000.
URL http://www.ramsar.org/key_ris_types.htm
MedWet Mediterranean wetland classification 
Description Hierarchical listing of wetland habitats loosely based on the USA national 
wetland classification with modifications made to reflect the range of wetland 
habitats around the Mediterranean. Software that accompanies the methodology 
enables other classifications commonly used in the region to be generated from 
the database.
Reference Hecker, Costa, Farinha & Tomas Vives et al 1996
URL http://www.medwet.org/medwetnew/en/04.RESOURCE/04.3.publications21.htm
Canadian wetland classification
Description Hierarchical listing of habitats based on broad physiognomy and hydrology, 
surfae morphology and vegetation physiognomy. Further characterisation is 
based on the chemical features of the habitat. 
Reference National Wetlands Working Group 1997; Zoltai & Vitt 1995.
URL www.fes.uwaterloo.ca/research/wetlands/Publications.html
South African wetland classification
Description Adaptation of the “Cowardin” wetland classification developed in the USA. 
Includes adaptations to reflect the functional aspects of wetlands based on 
geomorphic and hydrologic features. It is hierarchical and able to accommodate 
all wetland types in the region. 
Reference Dini & Cowan 2000
URL www.ccwr.ac.za/wetlands/inventory_classif.htm
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Asian wetland classification
Description Based on landforms and water regimes. Classification can be derived from the 
core data fields and augmented with information on vegetation, areal size, and 
water quality.
Reference Finlayson, Howes, Begg & Tagi 2002; Finlayson, Howes, van Dam, Begg & Tagi 
2002.
URL Web-based information not yet available
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Appendix V
Recommended standard metadata record for the documentation of 
wetland inventories
The following figure and table summarize the standard structure of a wetland inventory metadata 
record, designed to assist all those undertaking wetland inventory in documenting and making 
publicly available information about their inventory, in line with Resolution VII.20.
The inventory metadata record is based on, and consistent with, global standards for metadata 
recording, (e.g. ISO/DIS 9115 Geographic Information Metadata), and has been prepared for the 
Ramsar Convention by the Environmental Research Institute of the Supervising Scientist, Australia, 
with the financial support of the government of the United Kingdom, to support the development 
of the next phase of the Global Review of Wetland Resources and Priorities for Wetland Inventory 
(GRoWI 2).
Further guidance on the application and use of this inventory metadata standard record for 
reporting wetland inventory has been prepared and will be published as a Ramsar Technical Report.
Figure 2. Diagrammatic representation of the wetland inventory metadatabase framework.
green = Single entry data field              purple = Multiple entry data field
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Table 3. Description of the fields of the wetland inventory metadatabase
FieldName Field Description
UNIQ_ID Unique identifier for each wetland inventory dataset
TITLE Title of Inventory/ Dataset
AUTHOR Author / dataset creator
CUSTOD Organisation/ individual with custodial rights to the data 
ABSTRACT Abstract – summary or short description of the contents of dataset / inventory 
activity
KEYWORD Words that may be used to search for a particular dataset. Choose three-five 
words that describe the key inventory activities i.e. remote sensing – vegetation, 
and which can be used to search on in database; 
CAT_REF Library catalog reference – e.g. ISBN number – if applicable to dataset
WETL_TYP Type(s) / nature of wetland(s) being described in inventory
RAMSAR_R Ramsar region – choose from standard Ramsar 4 letter codes i.e. EEUR; AFRI; 
etc
COUNTRY Countries in area of inventory dataset – choose from standard 3-letter ISO 
country code http://www.bcpl.net/~jspath/isocodes.html
SUB_COUN Intra-national regions, described in free text; corresponds with sub_nation field 
in Wetland Inventory metadatabase
COORDS Bounding coordinates of area – entered as degrees-minutes-seconds for upper 
left hand, and lower right hand areas; alternatively, could put in series of 
coordinates which define the perimeter of the inventory area
LOC_DESC Freehand description of area
RAMSAR_L Name of Listed Ramsar sites in area – if appropriate
INV_AREA Total area covered by inventory i.e. a few hectares; ‘000s of kilometres2
SCALEINV Textual descriptions to complement the inventory area values – for example, 
“large scale”; “small scale” inventory, which could be used as search features to 
locate particular datasets.
REL_DATA Related datasets. Names of related files / datasets within the overall inventory.
INV_START First date of information in the inventory dataset
INV_END Last date of information in the inventory dataset
INV_STAT Status of progress on the process of creation of the inventory dataset – complete 
/ incomplete 
FREQ_MAIN Frequency of maintenance / changes / updates to the dataset – regular / 
irregular/ none planned
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LANG_RES The language in which the dataset was created, e.g., English; Spanish; 
Vietnamese
AV_FORM The formats in which the inventory dataset is available in, specifically 
identifying whether the data is available in digital and/or hard copy formats; in 
the former case, including a list of forms it is available in i.e. Access database; 
ArcInfo coverage; Text file etc.
STORFORM The form or formats in which the dataset is stored by the custodian.
ACC_CONS Access constraints – e.g. may not be available to general public; use may 
require a license agreement to be signed 
USR_CONS User constraints – e.g. may not reproduce data without payment of royalty or 
signing of a license that outlines agreed usage of information
NFS_LOC Dataset network file system locations – may be entered as a URL address
ACC_INST Data Access instructions on how to access dataset
IMG_LOC The location of a browseable image – if applicable to dataset
DIR_LOC Locations on network from which dataset may be directly accessed – if 
applicable
DATA_LIN Data quality – lineage. A brief description of the source(s) and processing 
/ analytical steps and methodology which were used in the creation of the 
dataset.
POS_ACC Positional accuracy – a brief assessment and description of the location of 
spatial features in the dataset relative to their true position on the earth. 
Information could include whether a differential GPS was used, for instance.
ATTRIB_ACC Attribute accuracy – a brief assessment of the reliability assigned to features in 
the dataset, relative to their real world values. For example, was a particular 
sampling intensity utilized in mapping an area 
LOGIC_CON Logical consistency. A brief description of the logical relationships between 
items in the dataset. For spatial datasets, this may take the form of a topological 
consistency check, to ensure that all polygons are closed, nodes are formed at 
the end of lines, and that there is only one label within each polygon. 
DATA_COM Completeness. A brief assessment of the completeness of the dataset, 
classification, and verification.
CONT_ORG Contact organisation (option of adding new organisation, or choosing from 
existing list of organisations)
CONT_POS Contact position
MAIL_ADD Mailing / Postal address for contact position and organisation
POSTCODE Postcode of mailing address
CONT_PH Phone number of contact position – should include international direct dial 
code (IDD), and specify whether local code includes a zero or not when using 
IDD (e.g. ++ (IDD) (0) xx xxxx xxxx)
Handbook 12: Wetland inventory

CONT_FAX Facsimile of contact position – should include international direct dial 
code(IDD), and specify whether local code includes a zero or not when using 
IDD
CONT_EM Electronic mail address of contact position.
CONT_STA State / Province in which contact organisation located.
CONT_COU Country of contact organisation.
META_NEW Date metadata was created (automatically generated when file created)
META_MOD Date metadata last modified (automatically generated when file modified)
META_CIT Citations for metadata; list of other documents, products which cite or use the 
products described in the metadata record
ADD_META Additional metadata – reference to other directories or systems that contain 
additional information about the dataset.; links to additional metadata records, 
particularly for GIS and remotely sensed products. 
Ramsar handbooks for the wise use of wetlands, 3rd edition

Appendix VI
Reading list
Biodiversity Conservation Information System 2000. Framework for Information Sharing: Executive 
Overivew. Busby, JR (Series Editor). Includes CD-ROM with full text of 8 Handbooks. Available 
from BCIS Program Manager (for contact details see: http://www.biodiversity.org).
Costa, LT, Farinha JC, Tomas Vives P & Hecker N 1996. Mediterranean wetland inventory: a reference 
manual. MedWet Publication. Instituto da Conservacao da Naturez, Lisboa, and Wetlands 
International, Slimbridge, UK.
Cowardin LM, Carter V, Golet FC & LaRoe ET 1979. Classification of wetlands and deepwater habitats 
of the United States. United States Fish and Wildlife Service, Washington, United States of 
America.
Cowardin LM & Golet FC 1995. US Fish and Wildlife Service 1979 wetland classification: a review. 
Vegetatio 118, 139-152.
Darras S, Michou M & Sarrat C 1999. IGBP-DIS Wetland data initiative – a first step towards identifying 
a global delineation of wetland. IGBP-DIS, Toulouse, France.  
Davies CE & Moss, D 2002. EUNIS Habitat Classification. Final Report to the European Topic      
Centre on Nature Protection and Biodiversity, European Environment Agency. 125pp.
Devillers, P. & Devillers-Terschuren, J. 1996. A classification of palearctic habitats and preliminary 
habitats in Council of Europe Member States. Report to the Council of Europe Convention on the 
Conservation of European Wildlife and Natural Habitats. 268 pp.
Dini JA & Cowan GI 2000. Classification system for the South African wetland inventory. Second draft. 
South African Wetlands Conservation Programme. Department of Environmental Affairs and 
Tourism, Pretoria, South Africa.
European Communities, 1991. Habitats of the European Community. CORINE biotopes manual, Volume 
2. Luxembourg: Commission of the European Communities.
Finlayson CM & Spiers AG (eds) 1999. Global review of wetland resources and priorities for wetland 
inventory. Supervising Scientist Report 144, Supervising Scientist Group, Environment 
Australia, Canberra. 
Finlayson CM & van der Valk AG 1995. Classification and inventory of the world’s wetlands. Advances 
in Vegetation Science 16, Kluwer Academic Press, Dordrecht, The Netherlands.
Finlayson, CM, Davidson, NC & Stevenson, NJ (eds) 2001. Wetland inventory, assessment and 
monitoring: practical techniques and identification of major issues. Proceedings of Workshop 4, 
2nd International Conference on Wetlands and Development, Dakar, Senegal, 8-14 November 
1998. Supervising Scientist Report 161, Darwin, Australia. 
Finlayson, CM, Howes, J, Begg, G & Tagi, K 2002a. A strategic approach for characterising wetlands– the 
Asian Wetland Inventory. Proceedings of Asian Wetland Symposium, Penang, Malaysia, 27-30 
August, 2001.
Finlayson, C.M., Howes, R., van Dam, RA, Begg, G. & Tagi, K. 2002b. The Asian Wetland Inventory 
as a tool for providing information on the effect of climate change on wetlands in Asia.
Finlayson CM, Davidson NC, Spiers AG & Stevenson NJ 1999. Global wetland inventory – status     
and priorities. Marine and Freshwater Research 50, 717-727. 
Handbook 12: Wetland inventory

Hecker N, Costa LT, Farinha JC & Tomas Vives P et al 1996. Mediterranean wetlands inventory: data 
recording. Vol 2. MedWet/Wetlands International, Slimbridge, UK/Instituto da Concervaco da         
Natureza, Lisboa, Portugal. 99 pp. 
National Wetlands Working Group 1997. The Canadian Wetland Classification System. 2nd 
Edition. In BG Warner & CDA Rubec (eds), Wetlands Research Centre, University of Waterloo. 
Waterloo. 68 pp.
National Wetlands Programme. 1999. Uganda Wetlands Inventory Guide, version 4. Ministry of 
Water, Lands and Environment, Kampala, Uganda.
Pabari, M., Churie, A. & Howard, G. (eds) 2000. Wetland inventory training workshop, 6-9 
December 2000, Kampala, Uganda. Ramsar Convention on Wetlands, IUCN- The World 
Conservation Union & National Wetlands Programme, Kampala, Uganda. 
Phinn S, Hess L & Finlayson CM 1999. An assessment of the usefulness of remote sensing 
for wetland monitoring and inventory in Australia. In CM Finlayson & AG Spiers (eds), 
Techniques for Enhanced Wetland Inventory, Assessment and Monitoring. Supervising Scientist 
Report 147, Supervising Scientist Group, Canberra. pp 44-82.
Ramsar Convention Bureau 2000. Strategic framework and guidelines for the future development of the 
List of Wetlands of International Importance, Wise Use Handbook 7. Ramsar Bureau, Gland, 
Switzerland.
Scott DA & Jones TA 1995. Classification and inventory of wetlands: a global overview. Vegetatio 
118, 3-16.
Semeniuk CA 1987. Wetlands of the Darling system – a geomorphic approach to habitat 
classification. Journal of the Royal Society of Western Australia 69, 95-112.
Semeniuk V & Semeniuk CA 1997. A geomorphic approach to global classification for natural 
wetlands and rationalization of the system used by the Ramsar Convention – a discussion. 
Wetlands Ecology and Management 5, 145-158.
Wilen, B.O. & Bates, M.K. 1995. The US Fish and Wildlife Service’s National Wetland Inventory 
project. Vegetatio 118, 153-169.
Zoltai SC & Vitt DH 1995. Canadian wetlands: environmental gradients and classification. Vegetatio 
118, 131-137.
Ramsar handbooks for the wise use of wetlands, 3rd edition

Additional Appendix
Global Review of Wetland Resources and Priorities for Wetland 
Inventory1 
Summary Report
 (presented as DOC. 19.3 to the � th meeting of the Conference of the Contracting Parties, San José, Costa 
Rica, 1999)
C.M. Finlayson (Environmental Research Institute of the Supervising Scientist, Jabiru, 
Australia, and Wetlands International Wetland Inventory and Monitoring Specialist 
Group) and 
N.C. Davidson (International Coordination Unit, Wetlands International, Wageningen, 
The Netherlands),  collators
Report to the Bureau of the Convention on Wetlands (Ramsar, Iran, 1971) from 
Wetlands International & the Environmental Research Institute of the Supervising 
Scientist, Australia
Ramsar Bureau Contract No. 56
Project Team
The reports on which this summary report was based were compiled by the 
following: 
• Environmental Research Institute of the Supervising Scientist: AG Spiers 
• Wetlands International - Africa Europe Middle East: N Stevenson & S Frazier
• Wetlands International Americas: R Vanderkam & I Davidson
• Wetlands International Oceania: D Watkins & F Parish
Acknowledgements
This review was undertaken by Wetlands International and the Environmental 
Research Institute of the Supervising Scientist, Australia, under contract to the 
Bureau of the Convention on Wetlands (Ramsar, Iran, 1971) and with financial 
support from the United Kingdom. It was carried out by a team that included 
personnel based in Australia, Canada, Malaysia and the Netherlands with 
support from colleagues spread around the globe and an international steering 
committee. The European team was also supported by project funding from RIZA 
from the Netherlands and NORAD from Norway. This summary was taken from 
the material supplied by this collective group. Individual reports and databases 
prepared for each of the Ramsar global regions will be published separately in 
hardcopy and CD-ROM formats.
Executive summary
1. This summary is based on reviews of the extent of wetland inventory in 
each Ramsar region. These were supplemented by a review of regional and 
1 The full set of GRoWI reports can be downloaded from http://www.wetlands.org/RSIS/WKBASE/
GRoWI/welcome.html.
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international wetland inventories. Standardised data collation and recording 
formats were used in each of the reviews.
2. It is important to note that these reviews were limited by available funds and 
time, and that further effort will unearth more information.
3. It was not possible to make reliable overall estimates of the size of the 
wetland resource globally or regionally. Some good examples of wetland 
inventory processes exist (e.g., the Mediterranean Wetlands Initiative 
- MedWet), but many inventories allowed only a cursory assessment of 
the extent of wetland area or condition. Whilst not undermining the value 
of individual inventories, this highlights wetland inventory as being 
incomplete and difficult to undertake. 
4. Recommendations are made to improve the accuracy of quantifying and 
describing the wetland resource through wetland inventory, and to provide 
the basic information required for managing the wetland resource.
5. Recommendations focus on the need to conduct national inventory 
programmes and the inclusion of basic information on the location and 
extent of each wetland and its major ecological features as a forerunner to 
collecting further management-oriented information.
6. Development of standardised methods for data collection, collation and 
storage are called for. These methods should address the use of relatively 
new techniques for collecting and interpreting remotely-sensed data; storing 
this in electronic formats, including Geographic Information Systems (GIS); 
and recording key information in a meta-database.
7. The key conclusion of this review is that little is still known about the extent 
and condition of the global wetland resource. On a regional basis only parts 
of North America and Western Europe have adequate past and current 
inventory. Without good inventory it is difficult to promote and support the 
wise use of the wetland habitats covered by the Ramsar Convention. 
8. Priority habitats for future inventory are identified. These are seagrasses, 
coral reefs, salt marshes and coastal flats, mangroves, arid-zone wetlands, 
peatlands, rivers and streams and artificial wetlands.
9. The Ramsar Convention should play a pivotal role in implementing these 
recommendations.
Recommendations
10. This review makes many critical comments on the state of global wetland 
inventory. In summary, global wetland inventory is incomplete and 
inadequate for most management purposes. From our many comments, 
eight are recommended for priority action. These reflect the effort required 
to implement an effective inventory programme as the basis for wise use of 
the global wetland resource. Not all recommendations are, however, relevant 
to all geographic situations or inventory programmes.
10.1  All countries lacking a national wetland inventory should undertake 
one, using an approach that is comparable with other wetland 
inventories and for which the Ramsar Convention should provide 
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guidance (see below). These inventories are needed to underpin 
national planning, policy development and all efforts directed 
at wetland conservation and wise use promoted by the Ramsar 
Convention and other related conventions.  The inventories will assist 
in identifying wetlands of national and international importance, and 
through this will contribute to the Ramsar Convention achieving its 
vision for the List of Wetlands of International Importance (Resolution 
VII.11). 
10.2  Quantitative studies of wetland loss and degradation are urgently 
required for much of Asia, Africa, South America, the Pacific Islands 
and Australia.
10.3  Further inventory should focus on a basic data set describing the 
location and size of each wetland and its major biophysical and 
hydrological features, including variations in area and the water 
regime. This information should be made available in both hardcopy 
and electronic formats.
10.4   After acquisition of the basic data, further information oriented 
to management, on wetland threats and uses, land tenure and 
management regimes, benefits and values, should be collected. 
Source(s) of information should be clearly recorded along with 
comments on its accuracy and availability.
10.5  Each inventory should include a clear statement of its purpose and the 
range of information that has been collated or collected. This extends 
to defining the habitats covered and the date the information was 
obtained or updated. 
10.6  The Ramsar Convention should support the development and 
dissemination of models for improved globally-applicable wetland 
inventory.  These should be derived from existing models, for 
example the MedWet Initiative, that are capable of using both remote 
sensing and ground techniques, as appropriate. Models should cover 
appropriate habitat classifications (e.g., those based on landform 
categories), information collation and storage, in particular Geographic 
Information Systems for spatial and temporal data that can be used for 
monitoring purposes.
10.7  The Ramsar Convention should support development of a central 
repository for both hard-copy and electronic inventories. The meta-data 
that describe the inventories should be published on the World Wide 
Web for greater accessibility.
10.8  Further support is required for completion of the global review 
of wetland resources and priorities for wetland inventory; and to 
develop procedures for regular updating and publishing of inventory 
information on the World Wide Web. Regular updating (e.g., in 
conjunction with the triennial national reporting to the Ramsar 
Convention) may require restructuring the format and style of the 
current databases and bibliographic materials supplied by this project.
Background and objectives 
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11. Knowing the location, distribution and character of wetlands, their values 
and uses, and the threats to them is an essential basis for developing 
and implementing management for their wise use. This is required 
at geographical scales ranging from local site management, through 
development of national policies to global priority setting.
12. Differences in the purpose and use of wetland inventories mean that the 
information that is collated is often not readily accessible for broader uses 
or users. Much of this information is scattered so it has not been clear where 
adequate inventory information exists, nor where are the major gaps. 
13. Action 6.1.3 of the Ramsar Convention Strategic Plan 1997-2002 is to “utilise 
information from regional wetland directories, national scientific inventories 
of wetlands and other sources, to begin development of a quantification of 
global wetlands resources, as baseline information for considering trends in 
wetland conservation or loss.” A pledge of funding for this action was made 
by the United Kingdom at the 6th Conference of the Contracting Parties of 
the Convention (Brisbane, 1996) and resulted in this review.
14. There were three aims of the review:
14.1  To provide an overview of international, regional and national wetland 
inventories (including regional and national directories of important 
wetlands), as well as other general information on global wetland 
resources from publications, Ramsar Convention literature, and 
information collected by other institutions doing work on the same or 
related subject(s);
14.2  To provide recommendations for how to proceed to meet the objective 
as set out in Action 6.1.3 of the Ramsar Convention Strategic Plan for 
the current data holdings identified through 14.1 above;
14.3  To identify the priorities for either establishing, updating or extending 
wetland inventories so as to improve the accuracy with which the 
global wetland resource can be quantified and described in future.
15. Wetlands International undertook the review during 1998 under a contract 
from the Bureau of the Convention on Wetlands (Ramsar, Iran, 1971). 
Collation and assessment work was undertaken through subcontracts 
with Wetlands International’s regional and subregional licensees and the 
Environmental Research Institute of the Supervising Scientist, Australia, 
supporting Wetlands International’s Wetland Inventory and Monitoring 
Specialist Group. A steering committee comprised of representatives of the 
Ramsar Bureau, the Wetlands International licensees, the UK Government 
and invited experts was established to review progress and outputs.
16. Members of the steering committee and project teams met in a workshop 
held in association with the 2nd International Conference on Wetlands and 
Development in Dakar, Senegal, during November 1998, to review progress 
with the project reports.
17. As funding was considered to be an absolute minimum for satisfactorily 
undertaking the project, it was linked to other Wetlands International work 
under the Biodiversity Conservation Information System (BCIS) initiative. 
The BCIS project is developing guidance for wetland assessment and 
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inventory and proposals for developing improved wetland inventory and 
assessment tools. Work in Wetlands International - Africa, Europe, Middle 
East was conducted jointly with another wetland inventory project in 
Europe.  This contributed information to support the European component 
of the project and permitted completion of a more detailed compilation and 
analysis for the African and European Ramsar regions. 
Methodology
18. Initial work focused on the development of definitions for inventory 
categories, the scope and procedures for identifying inventory sources, 
and for the compilation and handling of inventory information. This was 
essential to ensure that compilation and handling of information was 
consistent between regional teams. Three information handling tools were 
developed:
18.1  Wetland inventory assessment sheet - to permit rapid compilation and 
assessment of information on each wetland inventory. 
18.2  Wetland inventory assessment database - to store the information compiled 
from the wetland inventory assessment sheet. 
18.3  Bibliographic database - to compile details of inventory information that 
was in a report format, and to allow later searching. 
19. These tools were used in reviews of the extent of inventory information 
available for each of the seven Ramsar regions – Africa, Asia, Eastern 
Europe, Neotropics, North America, Oceania, and Western Europe. 
Regional reviews were based primarily on national inventories, although 
subnational reviews were used where these covered a large area or a major 
administrative zone. The regional reviews were supplemented by a review 
of continental and global scale inventory sources. All reviews and their 
supporting databases are available as hardcopy and on CD-ROM. Only a 
summary is presented here.
Results & Conclusions
General information
20. Based on the reports for the seven Ramsar regions, it is clear that the 
extent of global wetland inventory effort is patchy – it does not provide 
a comprehensive information base for the wise use and monitoring of 
wetlands. There are many gaps in coverage. Much information is outdated 
or incomplete and there is very little information on wetland assessment or 
values derived from wetlands. Thus we do not yet know, at the global level, 
what wetlands we have and the sum total of their values.  
21. Much of the inventory effort has not progressed beyond the collation of 
existing information. Further, such compilations often used differing sources 
of information without providing an indication of the age or reliability of the 
information, or even an adequate reference to the source material. 
22. Except for a few imagery-based programs, many inventories do not 
provide a basis for monitoring the status of wetlands. Even basic questions 
about wetland extent and distribution are still not answered. This basic 
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information is not readily available for much of Africa, Asia, Eastern Europe, 
the Neotropics, and Oceania. Notable exceptions are provided by national 
inventory efforts in the USA and some Western European countries. 
Extent and distribution of wetlands
23. Data on the extent and distribution of wetlands at various scales, from global 
estimates to the areal extent of particular wetland types at specific sites, were 
obtained. However, there is considerable inconsistency in the information, with 
data unavailable for some sites or countries.
24. Based on current information it is not possible to provide an acceptable 
figure of the areal extent of wetlands at a global scale. First, there is little 
agreement on what constitutes a wetland. Secondly, there are many gaps 
and inaccuracies in the information. Thus, the ‘best’minimum global estimates 
provided below are indicative only:
• natural freshwater wetlands 570,000,000 ha
• rice paddy   130,000,000 ha
• mangroves 18,100,000 ha
• coral reefs 30-60,000,000 ha
25. Based on the above figures the area of wetlands worldwide ranges from 
748,000,000 – 778,100,000 ha, but this does not include many wetland types, 
such as saltmarshes and coastal flats, seagrass meadows, karsts and caves, 
and reservoirs. Previously published global estimates range from 560,000,000 
– 970,000,000 ha.
26. Anything but a cursory consideration of the above values is immediately 
thrown into doubt when the regional minimum estimates for wetland area 
are considered.
• Africa  121,322,000 – 124,686,000 ha
• Asia 204,345,000 ha
• Eastern Europe 229,217,000 ha
• Neotropics 134,804,000 – 1,782,103,000 ha
• North America 244,903,000 – 2,057,369,000 ha
• Oceania 35,750,000 ha
• Western Europe 28,822,000 ha
27. The above figures total 999,165,000 ha – 4,462,292,000 ha, which is well in 
excess of the best global estimates given above.
28. These major discrepancies in the areal estimates make their usefulness 
very dubious. The discrepancies can be attributed to many factors, such 
as differences in the definition of wetlands, the techniques used to collect 
and interpret the basic data, and the scale of the analyses. It is not possible 
to make an objective assessment of the various figures given as many 
inventories merely repeat previously gathered information and/or do not 
clearly describe the methods being used and the accuracy and reliability of 
the data, especially in relation to determining the boundaries of seasonal and 
intermittently flooding wetlands.
Wetland types and definitions
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29. The broad Ramsar definition of a wetland was adopted in 1971 and is 
now commonly used in many countries. It has provided, generally with 
modification, the basis for many national wetland inventories. However, this 
is not always the case and many inventories are restricted to more specific 
habitats (e.g. lakes, mangroves or reefs) or do not include both marine and 
inland wetlands (e.g., the continental scale inventories of Asia and Africa). 
30. In many inventories there was no clear definition made of the range of 
habitats being considered. This is confusing given that the range of wetland 
habitats covered in inventories varies from coral reefs to coastal mangroves 
inland to high-altitude lakes and bogs. 
31. Artificial wetlands are an important part of the wetland resource in many 
regions (e.g. rice paddy in Asia), but these habitats are often not included in 
wetland inventories and were not equally considered in the regional reviews 
that supported this summary analysis. 
32. Regardless of which wetland definitions were used the boundaries of 
wetlands were often not given, making comparisons between different 
sources difficult, as did the variable treatment of individual wetlands in 
wetland complexes.
Rate and extent of wetland loss and degradation
33. Outside Western Europe and North America there is very little information 
available or attempt made to calculate wetland loss on a systematic basis. 
The loss of wetlands worldwide has been estimated at 50% of those that 
existed in 1900 - a figure that includes inland wetlands and possibly 
mangroves, but not large estuaries and marine wetlands such as reefs and 
seagrasses. Much of this loss occurred in the northern temperate zone 
during the first half of this century. However, since the 1950s tropical and 
subtropical wetlands, particularly swamp forests and mangroves, have 
increasingly been lost. 
34. Agriculture is considered the principal cause for wetland loss worldwide. 
By 1985 it was estimated that 56-65% of available wetland had been drained 
for intensive agriculture in Europe and North America, 27% in Asia, 6% in 
South America and 2% in Africa.
35. Linked with the rate and extent of wetland loss and degradation worldwide 
is the issue of water allocation and distribution. Many rivers around the 
world have been heavily regulated by the construction of dams to satisfy 
the increasing demand for irrigation and hydropower. Impacts on the rivers 
and associated natural waterbodies, swamps, and marshes include increased 
salinisation, diminishing underground water reserves, declining biodiversity 
and impoverishment of fish stocks due to impeded migration and degraded 
habitat.
36. Impacts are not limited to inland or coastal wetlands. A recent study of coral 
reefs indicated that 58% of the world’s reefs are at moderate to high risk of 
damage from human disturbance. Globally, 36% of all reefs were classified 
as threatened by overexploitation, 30% by coastal development, 22% by 
land-based pollution and erosion, and 12% by marine pollution.
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37. The Ramsar site database provides a regularly updated, but still uneven 
analysis of threats to wetlands. Data provided by Ramsar Contracting 
Parties indicated that 84% of Ramsar-listed wetlands had undergone or 
were threatened by ecological change. The most widespread threats were 
from pollution, drainage for agriculture, settlements and urbanisation, and 
hunting. 
Land tenure and management 
38. Many of the continental, and some national, wetland inventories contain 
generic information on land management and land tenure. Generally this is 
in the form of basic statements about jurisdiction, conservation status, and 
proposed conservation measures. This information is usually brief and often 
does not outline the effectiveness or otherwise of land tenure measures in 
protecting wetland resources.
39. In Asia and parts of Oceania, despite some progress in implementing 
conservation legislation, many countries still require means to enforce 
safeguards against increasing pressures due to population increases. This is 
particularly urgent for mangrove conservation. 
Wetland benefits and values
40. Many of the inventory sources provided some information on the values and 
benefits of wetlands. However, this was usually in the form of a summary of 
the biodiversity values and human use, with little quantitative or economic 
data being given. Exceptions are the productivity of artificial wetlands, such 
as rice paddy, fish ponds and salinas.
41. At a global scale the values and benefits of all wetlands for biodiversity 
conservation and human uses have been outlined. Information is most 
detailed for mangroves, where values and benefits include coastal 
protection, flood reduction, sediment accumulation, fish and crustacean 
nurseries. Similar descriptions are available for peatlands.
42. In Europe there has been an emphasis on the values of protected areas, 
in particular on the basis of their value as breeding or feeding habitat for 
birds. This emphasis has also been repeated elsewhere, but not usually 
as thoroughly. Protected areas are valued by people for various reasons, 
including conservation, tourism and fishing.
Extent and adequacy of updating programs
43. Few inventories have been regularly updated. At a national level the status 
and trends analyses done in the USA make a comprehensive attempt to 
provide updated information.  As few other studies were identified the 
overall extent of wetlands and wetland loss cannot be determined.
44. The Ramsar Convention Bureau provides an updated directory of the sites 
included in the List of Wetlands of International Importance every six 
years. The List is fast approaching  1,000 sites with a total area in excess 
of 70 million hectares and is now available on the World Wide Web and 
CD-ROM as well as in hardcopy. However, the directory does not contain a 
comprehensive updated overview of all sites.
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45. The apparent absence of regular updating of wetland inventories is not 
unexpected given the overall cost and logistical effort of conducting and 
publishing (in hard copy) such work. Recent development of ‘user-friendly’ 
database packages and increased availability of electronic information 
systems, such as Geographic Information Systems (GIS) and the World Wide 
Web, is increasing the options available for data storage, analysis and access. 
It is increasingly possible to store wetland inventory information in an 
electronic database and make it widely accessible.
Standardising of inventory approaches
46. There is inadequate standardisation of inventory techniques, including the 
means of recording and reporting the basic information that is necessary 
for determining, with confidence, the status of wetlands worldwide. 
Inventories often lack basic information, notably the objective or purpose 
of the inventory, the wetland definition and classification systems used, the 
method(s) of data collection, source data for statistics of wetland area and 
wetland loss, name and affiliation of the compiler for individual site data, a 
programme for updating the inventory, etc. 
47. The development of a standardised and flexible framework for wetland 
inventory will help individual countries to prepare national wetland 
inventories not only in a format compatible with their objectives but also 
compatible with the inventory of neighbouring countries. This would greatly 
improve the capacity for comprehensive wetland inventory on a regional, 
and ultimately global, scale.
48. Using electronic data storage systems such as databases and Geographic 
Information Systems linked to the World Wide Web will enhance the 
availability of data and related information (e.g. bibliographies) for 
particular countries and wetland sites. It will also permit regular, cost-
effective updating of inventory information.
49. Countries with limited resources or expertise in wetland inventory may 
particularly benefit from access to standardised or generic wetland inventory 
methods, including generic databases for recording and storing basic 
inventory programme information. This information could then be added 
to a globally accessible meta-database, such as that developed by BCIS, to 
ensure that details and contacts are available to others for future access to 
the inventory.
50. Such standardisation could be derived from existing models, notably the 
Mediterranean wetland inventory (MedWet) and the United States Fish and 
Wildlife Service national wetland inventory. The remote sensing techniques 
and the classification systems used in these approaches have been 
successfully adapted for use in other countries and could provide a basis for 
a standardised framework and/or generic wetland inventory database.
51. There are regular calls for the increased use of remote sensing technology for 
wetland inventory. These techniques are available and many are being tested 
for different wetland habitats. The emphasis should not be on wholescale 
adoption of such techniques, but rather on the development of models that 
suit particular purposes and which are linked to on-the-ground management 
activities, including effective ground truthing and monitoring.
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52. Overall, given the difficulties in obtaining even the most basic information 
for many wetlands, there is a need to identify a basic data set to describe the 
wetland. This would include the location and area and the basic features 
of the ecological character that provides values and benefits to humans. 
The latter would include general indicators or descriptors of the water 
regime, water quality and biota. An agreed landform classification system 
would make it possible to compare between sites and regions and hence 
provide a basis for management decisions that may lead to the collection of 
more specific information on threats, values and benefits, land tenure and 
management, and monitoring. 
Information sources
53. A broad range of inventories and published reports on wetlands were 
reviewed. These included global, regional and supra-national inventories 
available in published reports, books and journals and augmented by 
unpublished reports, atlases (e.g., for mangroves) and Web pages (e.g., for 
coral reefs).  Much of the information assessed was not from published 
inventory sources. 
54. It is considered that many other sources of information were not accessed 
during this review. This is particularly so for the Americas where an 
immense quantity of information exists. Much less information exists for 
Africa and Asia. In such instances, at least, some further information may 
be available in reports dealing with land and water resources, especially for 
fisheries. However, much of this is believed to be in small library collections 
that are not easily accessed through library exchange procedures. More 
extensive networks and familiarity with more languages may enable more 
information sources to be located.
55. Collections of remotely-sensed imagery and national and global scale maps 
and charts were not assessed. It seems that topographical and navigational 
maps have not been greatly used for inventory purposes, partly as they 
are not easy to obtain and collate. This situation may change as more maps 
are produced in electronic formats. The increased availability of global and 
national scale image databases (on CD-ROM and the Web) may also provide 
improved opportunities for use of remotely-sensed data.
56. Whilst we cannot claim that this current review is comprehensive, our 
development of the bibliographic and inventory databases provides an 
initial tool for adding more sources once they are located. If this were to be 
done on a regular basis (e.g., in conjunction with the triennial inventory of 
Ramsar sites), restructuring of the format and style of the current databases 
may be appropriate.
 57. The regional reviews identified a large number of sources for wetland 
inventories, but coverage at national level is patchy. Many inventories 
covered only part of a country’s wetland resource (e.g., estuaries or 
peatlands or lakes). Supra-national inventories cover more countries 
but these are not usually comprehensive (e.g., covering only important 
wetlands).
58. Many inventories were based on biodiversity criteria, particularly those 
important for waterbirds. Others were based on specific habitats, such as 
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lakes or reefs. Many of these were non-specific reviews or summaries of 
wetland information.
59. Many national inventories had been undertaken by national or provincial 
governmental agencies. In contrast, supra-national inventories were 
undertaken by international non-governmental organisations. Although the 
latter have provided valuable collations of existing material, many have not 
been well distributed and only occasionally have been updated.
60. The major inventory effort seems to have occurred during the 1980s and 
early 1990s.  Much of the earlier material is now considered of only historical 
use, given continued loss and degradation that is believed to have occurred 
in many regions. Where possible, our analyses focussed on inventory 
sources from the 1990s.
Priorities for future wetland inventory
61. Knowledge of the global wetland inventory resource is, on the whole, far 
from complete and is inadequate to support management needs. All regions 
of the world – Africa, Asia, Eastern Europe,  Neotropics, North America, 
Oceania and Western Europe – have information gaps and priority areas 
for wetland inventory. Some of these information gaps should be addressed 
urgently, and this urgency will become greater as wetland loss continues.
62. To make the task more manageable, priority should be given to encouraging 
countries which do not yet have a national wetland inventory to commit, 
or seek, the resources to complete one. The great importance and urgency 
of national wetland inventories cannot be over-emphasised. They provide 
the base information for effective monitoring, management, sustainable 
use and conservation of wetlands at all levels - local, national, regional and 
international.
63. Attention must also be given to the inventory of priority wetland habitats, 
targeting those for which there is little or no information, and those at 
greatest risk of degradation and destruction. Based on this study the priority 
wetland habitats are: 
63.1  seagrasses - in Southern Asia, the South Pacific, South America and 
some parts of Africa, are under increasing threat from pollution, coastal 
development, destructive fishing practices, recreational use, etc.;
63.2  coral reefs - are an important biodiversity resource that is under 
continuing threat globally due to the development, deforestation and 
pollution of coastal and inland wetlands;
63.3  salt marshes and coastal flats -  have generally been overlooked in 
wetland inventories, with few areal estimates and no true global 
‘picture’ available. However, they are under increasing threat 
worldwide, particularly in Africa, Asia and Oceania due to increasing 
coastal development;
63.4  mangroves - are better mapped than other coastal and marine wetlands, 
but serious inconsistencies exist and more comprehensive inventory 
is required. This should be used to better determine the mangrove 
loss that is proceeding at an alarming rate in many parts of Africa, 
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southeast Asia and Oceania through deforestation, land reclamation, 
and development for aquaculture;
63.5  arid-zone wetlands - are generally poorly mapped but increasingly 
important in the light of escalating population pressures and water 
demand. For example, in Africa and the Middle East, pressures for 
increased water supply have led to the construction of many large 
dams and to disputes over transboundary sharing of limited water 
resources;
63.6 peatlands - are well mapped in comparison to other wetland habitats. 
However, they are threatened by drainage for agriculture and 
afforestation in Asia, parts of Europe and North America in particular, 
despite their importance as a global carbon sink and economic resource, 
and are poorly known in tropical regions such as southeast Asia;
63.7  rivers and streams -  are seriously threatened by industrial and domestic 
pollution, water diversion, and regulation in many regions of the 
world. Although generally considered to be well mapped, it is difficult 
to obtain areal estimates of rivers and streams and the extent of 
associated swamps, marshes, oxbow lakes and lagoons;
63.8  artificial wetlands - increasingly important with reservoirs, dams, salinas, 
paddy, and aquaculture ponds important in many regions, notably 
Asia, Africa and the Neotropics, where they can provide habitat for 
wildlife, particularly migratory birds. Under some circumstances 
they provide many values and benefits to humans and can partially 
compensate for the loss and degradation of natural wetlands.
64. The work required to establish, update or extend wetland inventory 
seems monumental when viewed at a global scale, but is achievable by 
national action if a genuine will exists and key processes are targeted for 
improvement. These include improved communication to ensure that 
wetland inventory information is useful to people at all levels, from local to 
global. 
65. Cooperation between countries and agencies, with the common aim of 
improving wetland inventory for all wetland habitats, particularly those 
most threatened, should be enhanced. Resources and effort are often 
‘wasted’ on pilot studies or overly-ambitious projects that have little reward 
in terms of inventory and improved management of wetlands. This indicates 
a need for even more careful prioritisation when allocating resources for 
wetland inventory.
66. When undertaking further wetland inventory every effort should be made 
to link this with other national and international initiatives, such as the 
identification and delineation of further sites of international importance. 
Further, the inventory effort should assist with moving to achieve the vision 
for the Ramsar List of Wetlands of International Importance (Resolution 
VII.11).
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Relevant Resolutions
Resolution VIII.6
(adopted by the 8th Conference of the Contracting Parties, Valencia, Spain, 2002)
A Ramsar Framework for Wetland Inventory
1. RECALLING Recommendation 1.5, in which the Contracting Parties stated the need to 
prepare inventories of their wetlands “as an aid to the formulation and implementation of 
national wetland policies”, and Resolution VII.6, in which the Parties adopted guidelines on 
these matters;
2. RECALLING ALSO Recommendation 4.6, Resolutions 5.3 and VI.12, and Action 6.1.2 of 
the Strategic Plan 1997-2002, in all of which the Parties recognized the value of national 
inventories for identifying sites suitable for inclusion in the List of Wetlands of International 
Importance (the Ramsar List) under the Convention;
3. AWARE that in Action 6.1.3 of the Strategic Plan 1997-2002 and Resolution VII.20 the Parties 
also recognized the importance of baseline wetland inventory for quantifying the global 
wetland resource as the basis for assessment of its status and trends, for identifying wetlands 
suitable for restoration, and for risk and vulnerability assessments;
4.  NOTING that this meeting has adopted Principles and guidelines for wetland restoration 
(Resolution VIII.16); Wetland issues in Integrated Coastal Zone Management (ICZM) (Resolution 
VIII.4); Additional guidance for identifying and designating under-represented wetland types as 
Wetlands of International Importance (Resolution VIII.11); New Guidelines for management 
planning for Ramsar sites and other wetlands (Resolution VIII.14); and Guidelines for Global Action 
on Peatlands (Resolution VIII.17), the implementation of all of which will be substantially 
assisted by the availability of wetland inventory at national and other scales;
5. RECALLING the findings of the report of Wetlands International entitled Global Review of 
Wetland Resources and Priorities for Wetland Inventory (GRoWI), from which it was indicated 
to COP7 that few countries, if any, had comprehensive national inventories of their wetland 
resources, and that it was not possible to provide a clear baseline estimate of the world’s 
wetland resources with any confidence; 
6. NOTING that a joint project between Wetlands International and the Institute for Inland 
Water Management and Waste Water Treatment (RIZA) in the Netherlands has expanded and 
updated the GRoWI analyses for all European countries;
7. AWARE that the Millennium Ecosystem Assessment (MA) is evaluating the condition, status 
and trends in global ecosystems including inland wetlands, subterranean (karst), and coastal 
and marine systems, and that this will include new applications of remote sensing which may 
enhance information on the global distribution of wetlands and their status;
8. ALSO AWARE that the European Space Agency’s project Treaty Enforcement Services using 
Earth Observation (TESEO) is evaluating the use of remote sensing for wetland inventory, 
assessment, monitoring and site management, as well as for dryland ecosystems;
9. RECALLING that in Resolution VII.20 the Conference of the Parties urged “all Contracting 
Parties yet to complete comprehensive national inventories of their wetland resources, 
including where possible wetland losses and wetlands with potential for restoration, to 
give highest priority in the next triennium to the compilation of comprehensive national 
inventories”, but NOTING with concern that in their National Reports to this meeting only 
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51 Contracting Parties have reported the existence of partial inventories or the initiation of 
national wetland inventory, and only 29 the completion of comprehensive inventories;
10. ALSO RECALLING that in Resolution VII.20 the Contracting Parties requested the Scientific 
and Technical Review Panel (STRP), in collaboration with Wetlands Intentional, the Ramsar 
Bureau, and other interested organizations, to review and further develop existing models 
for wetland inventory and data management, including the use of remote sensing and low-
cost and user-friendly geographic information systems, and to report their findings to the 8th 
Meeting of the Conference of the Contracting Parties with a view to promoting international 
common standards;
11. FURTHER RECALLING that in Resolution VII.20 the Contracting Parties resolved that their 
inventory data, where it exists, should be housed and maintained in such a way that the 
information resource should be available to all decision-makers, stakeholders, and other 
interested parties; 
12. APPRECIATIVE of the financial support of the governments of the United Kingdom and the 
United States of America for the preparation by the STRP of further guidance on wetland 
inventory; and
13. RECOGNIZING that various methodologies for national inventory can in general be applied 
also to local, sub-national (e.g. provincial), and transboundary international scales;
THE CONFERENCE OF THE CONTRACTING PARTIES
14. ADOPTS the Framework for Wetland Inventory as annexed to this Resolution;
15. RECOGNIZES that it is appropriate to apply different wetland inventory approaches, 
methods and wetland classifications for different purposes and objectives, but that common 
standards can be achieved by ensuring consistency in the collection of a core (minimum) 
dataset, as provided in the Framework;
16. URGES all Contracting Parties that have yet to complete comprehensive national wetland 
inventories to continue to give a high priority in the next triennium to the compilation of 
such inventories, utilizing the Framework for Wetland Inventory to ensure that their inventory 
design appropriately addresses their purpose and objectives, in order that their activities that 
require the sound basis of wetland inventory, such as policy development and Ramsar site 
designations, can be carried out on the basis of the best possible information;
17. ENCOURAGES Contracting Parties initiating development of a national wetland inventory 
to consider the application or adaptation of an existing inventory methodology and data 
management system, including the updated inventory methodology developed by the 
Mediterranean Wetlands Initiative (MedWet), the Asian Wetland Inventory and other 
appropriate methodologies, so as to ensure consistency in inventory data and information 
collected; 
18. CALLS UPON Contracting Parties that have undertaken wetland inventories to ensure that 
they have appropriate arrangements in place for housing and maintaining their wetland 
inventory data, both in printed and electronic formats, and, where appropriate, to make this 
data and information available, including where possible through the World Wide Web and 
CD-ROM formats, to all decision-makers, stakeholders, and other interested parties;
19. ALSO CALLS UPON all Contracting Parties and others who have undertaken, or are 
undertaking, wetland inventory to document information about the inventory, its data 
holdings, management and availability using the standard metadata record provided in the 
Framework for Wetland Inventory, so as to make this information available as widely as possible;
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20. REQUESTS the Ramsar Bureau and Wetlands International, working with its Wetland 
Inventory and Monitoring Specialist Group, to make available, if possible, the standard 
metadata record for wetland inventory on the World Wide Web so that Contracting 
Parties and others can report and make fully available the information about their wetland 
inventories, and so as to assist in the updating by Wetlands International of global 
information about the status of wetland inventory;
21. ENCOURAGES Contracting Parties and other interested organizations and funding bodies 
to provide resources to Wetlands International, working with other relevant organizations, 
to review and update the Global Review of Wetland Resources and Priorities for Wetland Inventory 
(GRoWI) report made available to COP7, and to report on its findings to the 9th Meeting of the 
Conference of the Contracting Parties, including progress in the implementation of Resolution 
VII.20;
22. REQUESTS the Scientific and Technical Review Panel, working with Wetlands International, 
the Ramsar Bureau, remote sensing agencies, and other interested organizations to review 
further the application of remote sensing data, low-cost geographical information systems, 
and classification systems in wetland inventory, and to report on its findings to the 9th Meeting 
of the Conference of the Contracting Parties;
23. CALLS UPON Contracting Parties and other organizations with experience in training 
and capacity building in wetland inventory, including in the use of remote sensing and 
geographical information systems, to work with Wetlands International in order to make 
available this expertise through the Ramsar Training Framework, once established;
24. FURTHER CALLS UPON bilateral and multilateral donors to assign priority to supporting 
wetland inventory projects in developing countries and countries with economies in 
transition, noting the importance of such projects in forming the basis for developing and 
implementing the sustainable use of wetlands; and
25. REQUESTS Contracting Parties to give priority to submitting wetland inventory projects to 
the Ramsar Small Grants Fund.
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Resolution VI.12
(adopted by the 6thh Conference of the Contracting Parties, Brisbane, Australia, 1996)
  National Wetland Inventories and candidate sites for listing
1. RECALLING Recommendation 4.6 and Resolution 5.3, which encourage the establishment of 
national wetland inventories showing, in particular, those wetlands which are of international 
importance according to the criteria adopted by the Conference of the Parties;
2. NOTING the value of comprehensive inventories of wetland resources as an aid to 
implementing the wise use obligation under the Convention; and
3.  NOTING ALSO the value of recognition of those sites which may be regarded as candidates 
for listing under the Convention;
THE CONFERENCE OF THE CONTRACTING PARTIES
4. ENCOURAGES Contracting Parties, in establishing and maintaining national scientific 
inventories of wetlands, to include all wetlands; and
5. URGES each Contracting Party to recognize officially its identified sites meeting the criteria 
approved by the Conference of the Contracting Parties.
Ramsar handbooks for the wise use of wetlands, 3rd edition

Resolution VII.20
(adopted by the �th Conference of the Contracting Parties, San José, Costa Rica, 1999)
Priorities for wetland inventory
1. RECALLING Recommendation 1.5 which called upon Contracting Parties to prepare 
inventories of their wetlands “as an aid to the formulation and implementation of national 
wetland policies” to assist in promoting the wise use of wetlands in their territory;
2. RECALLING ALSO Recommendation 4.6, Resolutions 5.3 and VI.12, and Action 6.1.2 of the 
Strategic Plan 1997-2002 which recognized the value of national scientific inventories for 
identifying sites suitable for inclusion in the List of Wetlands of International Importance 
(Ramsar List) under the Convention;
3. AWARE of Action 6.1.3 of the Strategic Plan 1997-2002 which calls upon the Ramsar 
Bureau and the International Organization Partners to “utilize information from regional 
wetland directories, national scientific inventories of wetlands and other sources, to begin 
development of a quantification of global wetland resources, as baseline information for 
considering trends in wetland conservation or loss”;
4. NOTING the report entitled Global review of wetland resources and priorities for wetland inventory 
and its recommendations as prepared and presented by Wetlands International to Technical 
Session IV of this Conference, in response to Action 6.1.3 of the Strategic Plan 1997-2002;
5. APPRECIATIVE of the financial support provided for the preparation of the above report by 
the Governments of the Netherlands, Norway, and the United Kingdom;
6. NOTING WITH CONCERN the findings of the Wetlands International report that, based 
on the information gathered within the constraints of this project, few countries, if any, have 
comprehensive national inventories of their wetland resources, and that it is therefore not 
possible to provide a baseline of the world’s wetland resources with any confidence;
7. RECOGNIZING the priorities for future wetland inventory, both in terms of types and 
regions, as identified in the report and endorsed by the Second International Conference on 
Wetlands and Development (Dakar, Senegal, November 1998);
8. CONSIDERING that this Conference has also adopted Guidelines for developing and 
implementing National Wetlands Policies (Resolution VII.6), the Wetland Risk Assessment 
Framework (Resolution VII.10), the Strategic Framework and guidelines for the future development 
of the List of Wetlands of International Importance (Resolution VII.11), and Resolution VII.17 on 
Restoration as an element of national planning for wetland conservation and wise use, all of which, as 
noted by the previous Resolutions and Recommendations referred to in paragraphs 1 and 2 
above, would be greatly assisted by the availability of national scientific inventories;
9. TAKING ACCOUNT of the findings given in the report prepared by the World Conservation 
Monitoring Centre and presented to COP7 Technical Session IV entitled Shared wetlands and 
river basins of the world; and
10. NOTING the scope of the proposed Millenium Assessment of the World’s Ecosystems, 
currently under development, to deliver valuable related information of relevance to the 
application of the Convention;
THE CONFERENCE OF THE CONTRACTING PARTIES
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11. URGES all Contracting Parties yet to complete comprehensive national inventories of their 
wetland resources, including, where possible, wetland losses and wetlands with potential 
for restoration (Resolution VII.17), to give highest priority in the next triennium to the 
compilation of comprehensive national inventories, in order for related actions such as 
policy development and Ramsar site designations to be carried out with the best information 
possible;
12. FURTHER URGES that in undertaking inventory activities Contracting Parties give 
consideration to affording highest priority to those wetland types identified as at greatest risk 
or with poorest information in the Global review of wetland resources and priorities for wetland 
inventory report;
13. REQUESTS Contracting Parties to give consideration in their inventory activities to adopting 
a suitable standardised protocol for data gathering and handling, such as that provided by the 
Mediterranean Wetlands Initiative (MedWet), and the use of standardised low-cost and user-
friendly Geographic Information System methods;
14. ENCOURAGES Contracting Parties with shared wetlands or river basins to work 
cooperatively in the gathering of inventory and related management information, as urged 
through the Guidelines for international cooperation under the Ramsar Convention (Resolution 
VII.19);
15. REQUESTS the Scientific and Technical Review Panel, in collaboration with Wetlands 
International, the Ramsar Bureau, and other interested organizations, to review and further 
develop existing models for wetland inventory and data management, including the use 
of remote sensing and low-cost and user-friendly geographic information systems, and to 
report their findings to the 8th Meeting of the Contracting Parties with a view to promoting 
international common standards;
16. CALLS UPON Contracting Parties to review the arrangements they have in place for housing 
and maintaining their wetland inventory data where it exists, and, as necessary, to seek to 
establish a central repository or to ensure that access to this information resource is possible 
for all decision-makers, stakeholders and other interested parties, where possible through the 
World Wide Web and CD-ROM formats;
17. ALSO ENCOURAGES Contracting Parties and other interested organizations and funding 
bodies to provide the resources to allow Wetlands International to complete and document 
suitable standardised protocols for data gathering and handling as well as a comprehensive 
assessment of wetland inventory information, and to develop procedures for regularly 
updating this information and making it readily available through the World Wide Web and 
CD-ROM formats;
18. FURTHER CALLS UPON the bilateral and multilateral donors to give priority to supporting 
the wetland inventory projects submitted by developing countries and those in economic 
transition, noting, as urged above, the desirability of such projects being undertaken; and
19. DIRECTS the Standing Committee to give special attention to appropriate wetland inventory 
projects in its consideration of projects submitted to the Ramsar Small Grants Fund.
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Resolution VIII.7
(adopted by the 8th Conference of the Contracting Parties, Valencia, Spain, 2002)
Gaps in and harmonization of Ramsar guidance on wetland ecological 
character, inventory, assessment, and monitoring
1. RECALLING that through Article 3.1 of the Convention, Contracting Parties undertake to 
“formulate and implement their planning so as to promote the conservation of the wetlands 
included in the List [of Wetlands of International Importance], and as far as possible the wise 
use of wetlands in their territory”; and under Article 3.2, to “arrange to be informed at the 
earliest possible time if the ecological character of any wetland in its territory and included in 
the List has changed, is changing or is likely to change”;
2. ALSO RECALLING that through Resolution VI.1 Contracting Parties adopted working 
definitions of “ecological character” and guidelines for describing and maintaining the 
ecological character of listed sites, and through Resolution VII.10 adopted revised definitions 
of “ecological character” and “change in ecological character”, and that Parties are strongly 
encouraged to include within their management plans a regime for regular and rigorous 
monitoring to detect changes in ecological character;
3. RECOGNIZING that Objective 4.1 of the Strategic Framework and guidelines for the future 
development of the List of Wetlands of International Importance (Annex to Resolution VII.11) is 
“to use Ramsar sites as baseline and reference areas for national, supranational/regional, and 
international environmental monitoring to detect trends in the loss of biological diversity, 
climate change, and the processes of desertification”, and that definition and assessment 
of the ecological character of Ramsar sites is an essential prerequisite for delivering this 
Objective;
4. AWARE that Recommendation 4.7 and Resolution VIII.13 approved categories of information 
to be provided by Contracting Parties in the Information Sheet on Ramsar Wetlands (RIS) 
that include a statement of the ecological character of the sites designated as Wetlands of 
International Importance;
5. ALSO AWARE that Contracting Parties have adopted a range of guidance relevant to the 
identification, assessment, monitoring and management of the ecological character of 
Wetlands of International Importance and other wetlands, including on wetland inventory 
(Resolution VII.20), wetland risk assessment (Resolution VII.10), impact assessment 
(Resolution VII.16), and monitoring (Resolution VI.1);
6. RECOGNIZING that this meeting of the Conference of the Parties has adopted further 
guidance relevant to the assessing and managing of the ecological character of wetlands, 
including A Framework for Wetland Inventory (Resolution VIII.6), New Guidelines for management 
planning for Ramsar sites and other wetlands (Resolution VIII.14), and on impact assessment 
(Resolution VIII.9);
7. RECALLING that Resolution VII.25 authorized the Scientific and Technical Review Panel 
(STRP), in collaboration with appropriate international bodies, to compile and disseminate 
reliable criteria and methods for the evaluation of the ecological character of wetlands 
through the establishment of indicative biological, physical, and chemical parameters; and 
ALSO RECALLING that through the Annex to Resolution VII.18 the STRP was also requested 
to compile information on functional and biodiversity assessment methodologies and the 
means for their integration in wetland management for dissemination to Contracting Parties, 
for their adaptation to local situations;
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8. HAVING BEEN INFORMED that the STRP has reviewed the available tools and guidelines 
related to the ecological character of wetlands published in Ramsar Wise Use Handbooks 
7 and 8, and has concluded that although there is a substantial range of guidance available 
and in preparation for use by Contracting Parties, there are gaps and disharmonies in 
this guidance developed through the Convention process at different times, and that the 
preparation of further guidance is necessary;
9. AWARE that the STRP recognized the need to develop an overarching “wetland ecosystem 
assessment framework” for use by Contracting Parties to provide a conceptual framework 
for defining the ecological character of wetlands and for assessing and addressing change in 
ecological character and guidance on which available tools and guidelines should be applied 
in each stage of the process of inventory, assessment, monitoring and management of Ramsar 
sites and other wetlands;
10. NOTING that the Millennium Ecosystem Assessment (MA) has been developed to provide 
guidance and information to the Ramsar Convention, inter alia, concerning the condition and 
trends in global ecosystems including wetlands, future scenarios, and response options for 
decision-makers at global and sub-global scales, and is preparing good practice guidelines 
and methods for undertaking ecosystem assessments, applicable to wetland assessment, at 
local, national and regional scales;
11. FURTHER NOTING that other assessment programmes currently underway, including the 
Global International Waters Assessment, UNESCO’s World Water Assessment Programme, 
and IUCN’s Freshwater Biodiversity Assessment Programme, will provide information on the 
status and trends of wetlands, wetland biodiversity, and water resources, and that through the 
Joint Work Plan 2002-2006 between the Ramsar Convention and the Convention on Biological 
Diversity (CBD) the World Resources Institute has prepared a review of the status and trends 
of inland waters biodiversity as a contribution to the review and elaboration of the CBD’s 
programme of work on inland water ecosystems;
12. AWARE that through the CBD-Ramsar Joint Work Plan 2002-2006 the STRP and Ramsar 
Bureau are working with the CBD Secretariat in the preparation of guidance on the rapid 
assessment of inland water biodiversity, including in small island developing states, and of 
marine and coastal biodiversity for consideration for adoption by Contracting Parties to the 
Ramsar Convention and CBD;
13. THANKING the STRP’s Expert Working Group on Ecological Character for the preparation of 
the Information Paper available to this meeting of the Conference of the Parties (Ramsar COP8 
DOC. 16), which outlines a conceptual framework for the application of integrated wetland 
ecosystem inventory, assessment monitoring and management, stresses the role of wetland 
ecosystems and their goods and services in human well-being and poverty alleviation, and 
summarizes the tools and guidance currently available for use by Contracting Parties; and
14. NOTING that UNESCO’s Man and the Biosphere Programme (MAB) is developing a 
procedure entitled Biosphere Reserve Integrated Monitoring (BRIM) and that through the 
Ramsar-MAB joint programme of work it is proposed to test this procedure, including 
indicators, on wetlands that have been designated both as Ramsar sites and Biosphere 
Reserves;
THE CONFERENCE OF THE CONTRACTING PARTIES
15. REQUESTS the Scientific and Technical Review Panel (STRP) to further review and, 
as appropriate, develop guidance and report to COP9 concerning identified gaps and 
disharmonies in defining and reporting the ecological character of wetlands through 
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inventory, assessment, monitoring and management of Ramsar sites and other wetlands, 
giving priority to advice and guidance on practical matters on issues that should include:
a) the Ramsar Classification System for Wetland Type and (bio)geographical 
regionalization schemes and their application in defining and reporting the ecological 
character of wetlands;
b) determining the ecological character of Ramsar sites and other wetlands, including 
techniques and guidelines for delineating ecological boundaries and mapping wetlands, 
and for evaluating the values and functions, goods and services provided by wetlands;
c) the clear definition of the ecological character features in the Information Sheet on 
Ramsar Wetlands (RIS), including recommendations for change to the structure and 
content of the RIS and, as appropriate, further guidance on the application of the Criteria 
for the identification and designation of Wetlands of International Importance in the 
Strategic Framework and future development of the Ramsar List (Resolution VII.11) and 
the additional guidelines for the identification and designation of under-represented 
wetland types (Resolution VIII.11) in the definition of the ecological character of Ramsar 
sites;
d) harmonization of the layout and information fields of the Information Sheet on Ramsar 
Wetlands (RIS) and the core data fields recommended in the Ramsar Framework for 
Wetland Inventory (Resolution VIII.6);
e) incorporation of assessment and management processes and practical methods 
(including multi-scalar methods for wetland assessment and monitoring) developed 
by other programmes, including the Millennium Ecosystem Assessment (MA), into the 
Ramsar “Toolkit” of Wise Use Handbooks;
f) practical methods, including indicators, for monitoring wetlands and for the rapid 
assessment of wetland biodiversity, including both inland waters and coastal and marine 
systems;
g) incorporation of environmental impact and strategic environmental assessment into 
wetland risk assessment procedures;
h) the relevance and application of adaptive management methods to Ramsar sites and 
other wetlands, including as a response to the effects of global climate change; and
i) harmonization of definitions and terms throughout the suite of Ramsar guidance on 
inventory, assessment, monitoring and management of the ecological character of 
wetlands;
16. ALSO REQUESTS the STRP to consider the consolidation of this additional guidance with 
that already adopted by the Convention in the form of an integrated framework for wetland 
inventory, assessment and monitoring, developed from that outlined in the Information Paper 
available to this meeting of the Conference of the Parties (Ramsar COP8 DOC. 16);
17. REQUESTS the STRP to ensure that the tools, guidance and mechanisms provided for the 
benefit of Contracting Parties resulting from this work should be framed in such a way that 
they can be applied at different scales according to the capacity, priorities, and objectives of 
Contracting Parties for the wise use of wetlands within their jurisdiction, and that they should 
also be provided such that any reporting involved does not represent an undue burden on 
Contracting Parties and divert resources from the on-site conservation and sustainable use of 
wetlands;
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18. FURTHER REQUESTS the STRP to review and evaluate the Man and the Biosphere 
Programme’s procedure for Biosphere Reserve Integrated Monitoring (BRIM), once 
developed, and to advise on its application to the monitoring of the ecological character of 
Ramsar sites and other wetlands;
19. INSTRUCTS the Ramsar Bureau, working with the secretariat of the Millennium Ecosystem 
Assessment, to make available to Contracting Parties and other interested organizations 
the findings and guidance developed by the MA, and URGES Contracting Parties to use, as 
appropriate, the MA guidance and methods for sub-global ecosystem assessments in their 
assessment of wetland ecosystems at the local, national and regional (supra-national) scale, 
including through international cooperation on the assessment of transboundary aquatic 
ecosystems;
20. REQUESTS the Ramsar Bureau to maintain contact and develop collaboration with other 
assessment processes, including the Global International Waters Assessment, UNESCO’s 
World Water Assessment Programme, and IUCN’s Freshwater Biodiversity Assessment 
Programme, so as to ensure that their findings and information on the status and trends of 
wetlands, wetland biodiversity, and water resources are fully available to, and contribute to 
the needs of, Contracting Parties;
21. FURTHER REQUESTS the Ramsar Bureau, in cooperation with the secretariat of the 
Convention on Biological Diversity (CBD), to make available to all Contracting Parties 
and others the findings of the review of the status and trends on inland water biodiversity, 
prepared in support of the review and elaboration of the CBD’s programme of work on inland 
water ecosystems; and
22. STRONGLY URGES all Contracting Parties to make available to the Ramsar Bureau and the 
STRP their information gathered on the status of the ecological character of Ramsar sites and 
other wetlands in order to assist in improving the further assessment of the global status and 
trends of wetland ecosystems.
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